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Bağlam Temelli Fen Öğrenimine Yönelik Öğretmen Özyeterlik Ölçeği: 

Geçerlik ve Güvenirlik Çalışması 
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ABSTRACT: This study aims to develop a valid and reliable scale for determining the self-efficacy of teachers 

toward context-based science education. This study employed a survey design. The sample has formed 433 science 

teachers working in Kayseri province in the 2020-2021 spring semester. Firstly, an item pool of 85 items was 

developed by reviewing the literature. Secondly, a five-point Likert-type draft scale consisting of 67 items was 

developed. Required arrangements have been performed according to expert opinions to provide content validity. 

Explanatory and confirmatory factor analyses have been run to provide construct validity. As a result of explanatory 

factor analysis, a structure with four factors as “Learning/Teaching Process”, “Self-efficacy Resources”, “Academic 

Self-efficacy” and “Planning Instruction” consisting of 47 items has been reached. Factors have been confirmed by 

confirmatory factor analysis. Cronbach Alpha internal consistency coefficient has been calculated as 0.98. To provide 

criterion validity, the Pearson correlation coefficient has been found as 0.86 between the draft and criteria scales. 

Based on the findings, researchers have determined that the scale was valid and reliable, and they recommended that 

this scale should be used to determine self-efficacy beliefs towards context-based learning of science teachers. 

Keywords: Context-based learning, scale development, science education, self-efficacy. 

ÖZ: Bu çalışmanın amacı, öğretmenlerin bağlam temelli fen öğrenimine yönelik özyeterliklerini belirlemede 

kullanılabilecek geçerli ve güvenilir bir ölçek geliştirmektir. Çalışmada nicel araştırma yönteminin desenlerinden biri 

olan tarama deseni kullanılmıştır. Tarama desenlerinden ise kesitsel tarama modeli kullanılmıştır. Çalışmanın 

örneklemini, 2020-2021 eğitim ve öğretim yılında Kayseri ilinde görev yapan 433 fen bilimleri öğretmeni 

oluşturmuştur. İlk olarak alan yazın taraması yapılarak 85 maddelik madde havuzundan 67 maddelik beşli Likert 

tipinde taslak ölçek oluşturulmuştur. Ölçeğin kapsam geçerliğini sağlamak için uzman görüşleri alınmış, gelen 

dönütlere göre gerekli düzenlemeler yapılmıştır. Ölçeğin yapı geçerliğini sağlamak için açımlayıcı ve doğrulayıcı 

faktör analizleri yürütülmüştür. Açımlayıcı faktör analizi sonucunda “Öğrenme/Öğretme Süreci”, “Özyeterlik 

Kaynakları”, “Akademik Özyeterlik” ve “Öğretimi Planlama” olmak üzere dört faktörlü ve 47 maddeden oluşan bir 

yapıya ulaşılmıştır. Doğrulayıcı faktör analizi ile açımlayıcı faktör analizi sonuçları doğrulanmıştır. Ölçekten elde 

edilen puanların güvenirliği için, ölçeğin tamamının ve alt faktörlerin Cronbach Alfa iç tutarlık katsayıları 

hesaplanmıştır. Ölçeğin ölçüt geçerliğini sağlamak için benzer nitelikte bir ölçek belirlenerek iki ölçeğin arasında 

Pearson korelasyon katsayısı 0.86 bulunmuştur. Yapılan analizler sonucunda, araştırmacılar ölçeğin geçerli ve 

güvenilir olduğunu belirlemiş ve fen bilimleri öğretmenlerinin bağlam temelli öğrenmeye yönelik öz-yeterliklerini 

belirlemek amacıyla kullanılmasını önermişlerdir.  

Anahtar kelimeler: Bağlam temelli öğrenme, fen eğitimi, özyeterlik, ölçek geliştirme. 
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International research institutions such as the Program for International Student 

Assessment (PISA) and The Trends in International Mathematics and Science Study (TIMSS) 

reveal that many countries have common problems in science teaching. (Gilbert et al., 2011; 

Pilot & Bulte, 2006; Yaman, 2009). Intensive curriculum, subjective concepts, the inability of 

students to associate knowledge with daily life, and not being able to use them in new problem 

situations are considered the main problems. These problems reduce students’ interest in science 

lessons (Genç et al., 2017; Gilbert, 2006; Yaman, 2009). Research shows that existing problems 

continue today (Education Monitoring Report (EIR), 2021; Mutual Responbility, 2021; OECD, 

2023).To solve these problems, education programs have started to use context-based learning 

(CBL) (Bahtaji, 2015; Bennett & Lubben, 2006; Çepni 2015; Gilbert, 2006; Knoef, 2017; Tariq 

ve Saeed, 2021; Ültay & Çalık, 2011).  

The CBL is an approach that adopts the relationship between the concepts and 

daily life events (Ayas et al. 2007; Kutu & Sözbilir, 2011). The CBL expects students to 

think that the concepts are essential to them. It also aims to build these concepts in their 

inner world. In addition, it expects students to find their unique solutions to problems 

with the help of these concepts (Cobos et al., 2017; De Jong, 2008). The use of this 

approach increases the learning motivations and desires of students and contributes to 

the occurrence of meaningful and permanent learning (Gilbert, 2006; Gül, 2016; Hırça, 

2012; Karslı-Baydere & Aydın, 2019; King et al.,2011; Sevian et al., 2018). 

Teachers with academic proficiency in the CBL provide students with contextual 

skills that they can use in their daily lives and enable them to learn meaningfully. Such 

teachers can develop their thoughts on the use of this approach in a positive way and 

include the CBL practices in the teaching process (Ayvacı, 2010; İlhan et al., 2015; 

Topuz et al., 2013). However, teachers must have sufficient self-efficacy levels to use 

the CBL effectively in their lessons (Van Driel et al., 2001; Stolk et al., 2009). 

The appearance of the self-efficacy concept is based on the social-cognitive 

theory developed by Albert Bandura. The social cognitive theory states that personal, 

environmental, and behavioral factors mutually affect each other and this interaction 

determines the behavior of individuals (Bandura, 1997). Albert Bandura defines self-

efficacy as people's beliefs in their ability to regulate and control their actions to 

overcome a problem that affects their lives (Bandura, 1997; Tschannen-Moran et 

al.,1998). A person's belief in high self-efficacy is important for motivation, well-being, 

and personal accomplishment. Mastery experiences, vicarious experiences, social 

persuasion, and emotional states influence and develop one's self-efficacy belief. 

Individuals with high self-efficacy can cope with difficulties and stress and be 

successful in education (Bandura, 1997). On the other hand, teachers' self-efficacy is 

also important in the learning process. Teachers' self-efficacy is effective in choosing 

learning approaches that they can use and their willingness to use the approaches. In 

addition, teachers' self-efficacy is an effective factor in the preparation of learning 

environments that enable the development of student’s cognitive and sensory 

competencies and in increasing their interest, motivation, and achievement (Elmas et al., 

2011; Stolk et al., 2009; Van Driel et al., 2001). While high self-efficacy may positively 

affect teachers' professional performance and their efforts to reach goals, a low level of 

belief may cause negative consequences (Bong, 2001; Chemers et al.,2001; Karaoğlu, 

2019; Özdemir et al., 2018; Schmitz & Scwarzer, 2000; Schwarzer & Hallum, 2008). 
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De Putter-Smits et al. (2012) have collected the CBL adequacies of teachers 

under five headings. These headings are context handling, regulation (arranging the 

learning process), emphasis on learning (encouraging students for active learning), 

design (material arrangement), and school innovation (leadership for innovation). They 

expected that the level of self-efficacy of teachers on these headings would be high. The 

self-efficacy of teachers is influenced by past experiences, social interactions, 

physiological and psychological stimulations, and cultural differences (Bandura, 1997). 

Within this context, the self-efficacy of teachers needs to be determined towards the use 

of CBL. Therefore, valid and reliable scales should be developed to determine their self-

efficacy beliefs regarding the use of CBL (Capa Aydin et al., 2018; Çolak et al., 2017; 

Karaoğlu, 2019).  

Many studies have been completed about the CBL in the literature (Broman, et 

al., 2020; Cabbar & Şenel 2020; Deveci & Karteri, 2020; Hoşbaş,2018; Karaş & Gül, 

2020; King et al., 2011), but the studies executed with teachers are limited l (Dolfing et 

al., 2020; Kurnaz, 2013; Parchmann et al. 2006). Some of  these studies carried out with 

teachers aim to provide professionel developmant in teaching context-based science 

curriculum (Dolfing et al., 2020; Kurnaz, 2013; Parchmann et al. 2006). In some studies 

conducted with teachers on CBL, but they do not have sufficient knowledge about the 

application of the approach and their use of the approach is limited/These studies 

suggest that teachers’ context-based science teaching competencies should ve 

increased(Arık Güngör vd., 2023; Ayvacı, 2010; De Putter-Smits et al.,2012; Kurnaz, 

2013; Stolk et al., 2011; Topuz et al., 2013; Vos et al., 2011; Wijaya et al., 2015). In 

addition, although there are scale development and scale adaptation studies for teacher 

self-efficacy in the literature (Çolak et al., 2017; Denizoğlu, 2008; Hacıömeroğlu, 2020; 

Bıkmaz, 2002; Şensoy & Aydoğdu, 2008; Tortop &Akyıldız, 2019; Yaman et al., 

2018), no study was found to measure teacher self-efficacy towards the use of CBL. On 

the other hand, these studies did not present detailed explanations about the validity and 

reliability. Teacher self-efficacy is one of the most important factors in teacher 

functioning (Soini et al., 2015). Prominent features such as being able to turn crises into 

opportunities, managing the process well under difficult conditions and having a solid 

motivation, providing effective guidance and touching the lives of students are related 

to teacher self-efficacy levels (Demirtaş and Yener, 2019; Marschall, 2022). Researchs 

conducted; it shows that teachers with high self-efficacy are more willing to apply 

innovative teaching approaches and are more effective in behavior management (Nie et 

al., 2013; Thurlings et al., 2015; Zee and Koomen, 2016). This situation reveals the 

need to determine teacher self-efficacy. Valid and reliable scales are needed to 

determine teacher self-efficacy. This need also applies to science teachers. Since CBL is 

a frequently used learning strategy in science education, it is necessary to develop a 

valid and reliable scale to be used to determine the self-efficacy of science teachers for 

context-based science teaching. In this context, a scale to be developed will be a 

resource for the professional development of science teachers. Based on all of these, this 

study aims to develop a valid and reliable data collection tool that will determine the 

self-efficacy beliefs of science teachers regarding the use of CBL. The answer has been 

investigated for the following questions in line with this purpose: 

• Is the Context-based Science Learning (CBSL) Teacher Self-efficacy Scale 

valid? 
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• Is the Context-based Science Learning (CBSL) Teacher Self-efficacy Scale 

reliable? 

Method 

            Research Design 

The research uses the survey, one of the quantitative research designs. The 

research also prefers the cross-sectional model belonging to this design. Survey design 

is the study to determine the participants' affective characteristics and psychomotor 

skills and is carried out with large samples (Fraenkel et al., 2012). A cross-sectional 

survey model is a study in which a certain affective or psychomotor feature is measured 

at once (Fraenkel & Wallen, 2006). Self-efficacy is the affective trait. Therefore, this 

study develops a scale to determine teachers' self-efficacy beliefs towards the use of 

CBL and make one measurement at a time. Therefore, this study prefers a cross-

sectional survey model.  

Population and Sample 

The accessible population of the study is science teachers working in Kayseri in 

the spring term of 2020-2021. For this purpose, the study prefers random sampling. The 

researchers administered the draft scale to 504 teachers who voluntarily participated in 

the study at the beginning of the study. The authors excluded 71 participants from the 

study. Although these participants do not know about context-based learning, they are 

the ones who mark the items and mark the "Always" or "Never" option in all the items. 

Therefore, the sample of the study consists of 433 science teachers assigned in Kayseri 

province. Demographic characteristics of teachers are given in Table 1. The number of 

participants (433) corresponds to at least 10 percent of the 840 science teachers in the 

accessible population. 

 

Table 1 

Demographic characteristics of teachers 

Demographic Variables Category Frequency Percent 

Gender 
Female 241 55.60% 

Male 192 44.40% 

Age 

20-30 90 20.80% 

31-40 114 26.30% 

41-50 140 32.30% 

51-60 81 18.70% 

61 and above 8 1.80% 

Place of Profession 

Province Center 243 56.10% 

District Center 102 23.60% 

Town/Area 38 8.80% 

Village 50 11.50% 

Grade Level Undergraduate 404 93.30% 
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Graduate 27 6.20% 

Doctorate 2 0.50% 

Professional Experience 

1-5 years 76 17.60% 

6-10 years 71 16.40% 

11-15 years 61 14.10% 

16-20 years 76 17.60% 

21-25 years 90 20.80% 

26 years and above 59 13.60% 

  First, the authors have formed an item pool of 85 items, consisting of 56 

positive and 29 negative items (Gelen et al. 2019; Hacıömeroğlu, 2020; Sevian et al., 

2018; Tal, et al., 2021; Tortop & Akyıldız, 2018; Yaman & Tulumcu, 2016). The authors 

rearranged the items in line with the opinions of three experts in science education and 

reduced them to 67 items. Expert opinions are explained in detail in the "Content 

Validity" section. 

In the first part of the scale form, the authors asked participants if they knew 

about CBL. They also identify demographic information such as gender, age, place of 

employment, educational background, and professional experience. In the second part 

of the scale form, 67 items aim to measure science teachers' self-efficacy beliefs 

regarding the use of CBL. The authors prepared the draft scale form in a five-point 

Likert type. The first researcher delivered the draft scale form to the participants 

electronically. The first and third authors reverse-coded the negative statements in the 

SPSS 25 program. 

Procedure 

The authors followed a five-stage process in scale development. While 

determining the five-stage process, the scale development steps of many researchers 

were taken into account in the literature (Davis, 1992; Keçe et al., 2020; Pallant, 2020; 

Sireci et al., 2005; Şahin et al., 2018; Taşkın & Aksoy, 2019). These stages are forming 

the item pool, seeking expert opinions for content validity, pre-testing, constructing a 

validity study, reliability analysis, and criterion validity study. The authors explain these 

stages in detail below. 

The Literature Review and Forming an Item Pool 

Firstly, the first author has performed the literature review to form an item pool. 

The first author has examined the theoretical foundations of "Context-Based Science 

Learning" and "Teacher Self-Efficacy" in this context. De Putter-Smits et al. (2012) 

identified context-based learning competencies as context handling, regulation, 

emphasis, design, and school innovation. On the other hand, Bandura (2018) stated that 

teacher self-efficacy is affected by "mastery experiences", "vicarious experiences", 

"verbal persuasion" and "psychological situations". Therefore, the authors created the 

item pool by considering the context-based learning competencies and self-efficacy 

factors. For example, the "material arrangement" competency and the "direct 

experiences" factor were considered to create the item "I can make effective use of 

materials in the CBSL". While creating the item pool, the first author took the written 
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opinions of 53 science teachers in Kayseri via Google Form about the characteristics 

that teachers should have while using the CBL. For this aim, two questions have been 

asked. The first was “What is the CBL?” and the second was “What are the 

competencies that teachers should have while using the CBL?” Some answers are as 

follows: (1) The teacher should be able to write context-based questions. (2) The teacher 

should be able to make an assessment based on context”. The authors have utilized the 

thoughts of the teachers while writing the scale items. Some items are described by 

Hacıömeroğlu (2020), Yaman et al. (2018), Colak et al. (2017), and Tortop & Akyıldız 

(2018) because the items were suitable for socio-cognitive theory and the CBL 

competencies. For example, Yaman et al. (2018) have employed the item “I am at a 

level to take part in projects related to STEM education." The authors have arranged this 

item as “I can take part in project studies related to the CBSL.” The competency of 

“school innovation” and the factor of “mastery experiences” were considered to write 

this item. In addition, the studies of Sevian et al., 2018 and Tal et al., 2021 were also 

used when creating the items. Table 2 presents the scale items and the CBL 

competencies and sources of self-efficacy.  

 

Table 2 

Evaluation of items in terms of the CBL competencies and self-efficacy factors 

Items Competencies Factors 

I have adequate knowledge about the CBSL (1). 
School 

innovation 
Mastery experiences 

I can express my opinion in discussions related to the 

CBSL (2). 

School 

innovation 
Verbal persuasion 

I have difficulty in time management when using the 

CBSL (3). 
Regulation Mastery experiences 

I can help my colleagues to use the CBSL (4). 
School 

innovation 
Verbal persuasion 

I can discuss current subjects by using the CBSL (5). Emphasis Verbal persuasion 

I may not create a suitable environment for 

cooperative studies by using the CBSL (6). 
Regulation Mastery experiences 

I can ensure that students need the subject they will 

learn by using the CBSL (7). 
Emphasis Verbal persuasion 

I can perform the CBSL activities more effectively 

with my previous experience (8). 
Regulation Mastery experiences 

I can prepare a measuring tool consisting of context-

based questions (9). 
Context handling Mastery experiences 

I may not provide students to put forward their 

opinions by using the CBSL (10). 
Regulation Verbal persuasion 

In the process of using the CBSL, I find it difficult to 

develop students' social skills (11). 
Regulation Verbal persuasion 

I can do the CBSL more effectively by reviewing 

previous CBSL activities (12). 
Regulation Vicarious experiences 

I can share my teaching responsibility with students by Regulation Verbal persuasion 
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the CBSL (13). 

I can solve problems that arise when planning for 

CBSL (14). 
Design Mastery experiences 

I can provide students to structure their knowledge by 

using the CBSL (15). 
Emphasis Mastery experiences 

I can utilize sources related to the CBSL effectively 

(16). 

School 

innovation 
Vicarious experiences 

I can identify examples of everyday life that attract 

students' attention when using the CBSL (17). 
Context handling Mastery experiences 

I cannot develop material that can be used in the 

CBSL activities (18). 
Design Mastery experiences 

I can select materials that can be used in CBSL (19). Design Mastery experiences 

I can't increase the attention of students towards a 

lesson in CBSL (20). 
Regulation Verbal persuasion 

I become excessively stressed in CBSL (21). Regulation Psychological conditions 

I can use an example to be selected from daily living 

while starting to lesson in CBSL (22). 
Context handling Mastery experiences 

I can write context-based questions (23). Context handling Mastery experiences 

I become anxious in CBSL (24). Regulation Psychological conditions 

I can determine examples of daily living suitable for 

the level of students in CBSL (25). 
Context handling Mastery experiences 

I can explain with justifications why CBSL is needed 

(26). 

School 

innovation 
Verbal persuasion 

I can prepare a lesson plan suitable for CBSL (27). Design Mastery experiences 

I can determine examples of daily living suitable for 

the subject of a lesson in CBSL (28). 
Context handling Mastery experiences 

I can decide for which gains CBSL can be used (29). Emphasis Mastery experiences 

30. I can provide students can apply their gained 

knowledge in a new situation (30). 
Emphasis Verbal persuasion 

I can manage the learning process effectively in CBSL 

(31). 
Regulation Mastery experiences 

I consider the advice of other people in my CBSL 

applications (32). 
Regulation Vicarious experiences 

I can develop the self-development skills of students in 

CBSL (33). 
Regulation Mastery experiences 

I can increase the motivation of students in CBSL 

(34). 
Regulation Vicarious experiences 

I become excited about CBSL (35). Regulation Psychological conditions 

I can give examples from daily life in CBSL (36). Context handling Mastery experiences 

I search for application examples for CBSL (37). 
School 

innovation 
Mastery experiences 

I can produce solutions that may be met in CBSL 

applications (38). 
Regulation Mastery experiences 

I constrain in preparing a lesson plan suitable for Design Mastery experiences 
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CBSL (39). 

I can provide an increase of self-confidence of 

students in CBSL (40). 
Regulation Mastery experiences 

I can provide students solve their problems of daily 

living in CBSL (41). 
Emphasis Vicarious experiences 

I can follow the agenda for purpose of CBSL (42). 
School 

innovation 
Vicarious experiences 

I can have a task in project studies related to CBSL 

(43). 

School 

innovation 
Mastery experiences 

I don't think to reuse it when I am constrained in 

CBSL (44). 
Regulation Mastery experiences 

I can develop the cognitive skills of students in CBSL 

(45). 

School 

innovation 
Mastery experiences 

I can apply CBSL in a classroom environment (46). Regulation Mastery experiences 

I can increase the curiosity of students about a lesson 

in CBSL (47). 
Regulation Verbal persuasion 

I can reach the targets of the lesson in CBSL (48). Emphasis s Mastery experiences 

I can develop the communication skills of students in 

CBSL (49). 
Regulation Verbal persuasion 

I am constrained in making evaluations in CBSL (50). Regulation Mastery experiences 

I constrain in using materials in CBSL (51). Regulation Mastery experiences 

I can develop myself for purpose of CBSL (52). 
School 

innovation 
Mastery experiences 

I can increase the interest of students in science in 

CBSL (53). 

School 

innovation 
Mastery experiences 

I can develop the sensory skills of students in CBSL 

(54). 
Regulation Mastery experiences 

I can get students to make applications where they can 

use their preliminary knowledge in CBSL (55). 
Emphasis Mastery experiences 

I can make guidance to students in CBSL (56). Regulation Mastery experiences 

I can develop myself for purpose of CBSL (57). 
School 

innovation 
Mastery experiences 

I can use the time effectively in CBSL (58). Regulation Mastery experiences 

Advice from other people doesn't influence me in 

CBSL (59). 

School 

innovation 
Verbal persuasion 

I can develop my professional performance through 

CBSL (60). 

School 

innovation 
Mastery experiences 

I can provide meaningful learning for students in 

CBSL (61). 
Emphasis Mastery experiences 

62. I can answer the questions related to CBSL (62). 
School 

innovation 
Verbal persuasion 

I can decide which methods/techniques can be used in 

CBSL (63). 
Emphasis Mastery experiences 

I am adequately equipped for CBSL (64). School Mastery experiences 
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innovation 

I can provide students to make associations between 

preliminary knowledge and life experiences in CBSL 

(65). 

Context handling Mastery experiences 

I enjoy CBSL (66). Regulation Psychological conditions 

I can design an activity suitable for CBSL (67). Emphasis Mastery experiences 

Content Validity 

Expert opinion has been applied for providing content validity of the draft scale. 

The draft scale has been examined by three experts in science education who have scale 

development (U1, U2 and U3) and context-based learning approach studies (U2 and 

U3), and arrangements have been made in line with feedback from experts. Experts 

have evaluated the scale for the aspect of characteristics of form, meaning, and content 

validity. Some examples from expert opinions are presented in Table 3. 

 

Table 3 

Examples related to expert opinion 

Expert Item Pool Expert Recommendation Arranged Form 

U1, U2 
I think current subjects can 

be discussed in CBSL. 

I can declare opinion in discussions 

related to CBSL. 

I can declare 

opinion in 

discussions related 

to CBSL. 

U1, U2 

I don’t think that using 

CBSL would help students 

understand scientific 

research processes. 

U1: Remove it because it is an item 

measuring attitude, not self-efficacy. 

U2: It may be removed because it is an 

item not related to the teacher. 

The item was 

removed. 

U1, U2 

I believe in that I can 

develop myself in the use 

of CBSL. 

U1: I can develop myself on the use of 

CBSL. 

U2: On which side can it be developed? 

I can't develop 

myself for 

purpose of 

applying to CBSL. 

U1, U2 

I believe in that I would 

provide meaningful 

learning for students by 

using CBSL. 

U1: Remove it because it is an item 

measuring attitude, not self-efficacy. 

U2: This item doesn't measure the 

academic self-efficacy of a teacher, but 

focuses on students' self-efficacy. 

The item was 

removed. 

U1 

I don't believe that I can 

share the responsibility of 

teaching with students by 

using CBSL. 

Remove it because it is an item 

measuring attitude, not self-efficacy. 

The item was 

removed. 

U2 

I think that making a 

design suitable for CBSL 

is difficult. 

There is another item having the same 

meaning. 

The item was 

removed. 

U2, U3 
I cannot create an aim 

suitable for CBSL. 

U2: Creating gain isn't among the task 

of the teacher. Adapt this approach to 

objectives in the program. 

U3: Creating objectives may not be 

understood by teachers. 

The item was 

removed. 
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U1 

I can provide students be 

interested in technical and 

scientific subjects by 

developing their interest in 

a lesson by using CBSL. 

Technique and science may be handled 

separately. Technology is also a product 

of science, therefore only the second can 

also be used. 

I can increase the 

interest of 

students in science 

in CBSL. 

U1, U3 

I can determine contexts 

that take the attention of 

students while using 

BTFÖ. 

U1: Word of context may not be 

understood. 

U3: Use another word instead of a word 

of context. 

I can determine 

examples of daily 

living which take 

the attention of 

students while 

using CBSL. 

U1, U3 

Persuasion and 

encouragement from 

others are the greatest 

factors in the development 

of my belief about the 

usability of CBSL. 

U1: Remove it because it is an item 

measuring attitude, not self-efficacy. 

U3: I take into account the advice of 

other people in my CBSL 

implementations. 

I take into account 

the advice of other 

people in my 

CBSL 

implementations. 

 

Preparing Draft Scale and Administration 

The items have been arranged in the light of feedback coming from experts in 

the field of science education who have studies on scale development and context-based 

learning approach and have been ranked randomly before the process. Participants aren't 

influenced by the administration process; the purpose of the study has been mentioned 

at the beginning of the scale form and explanations related to CBSL haven't been made. 

The pilot study has been conducted and the draft scale has been administered to 

18 science teachers. Information has been collected from teachers about answering time 

of scale, understandability of items, and if it is suitable for the teachers. The result has 

been reached from the opinion of teachers that 67 items were understandable and 

suitable for teachers and that duration is adequate. The draft scale has been administered 

to the sample and validity and reliability analyses have been performed by considering 

data.   

Descriptive Analysis  

Skewness and kurtosis values have been looked at to understand if scores 

obtained from answers that science teachers have given to the draft scale showed 

normal distribution or not. Being skewness and kurtosis values of items between (+2) 

and (-2) demonstrates that scores were distributed normally (George & Mallery, 2003).  

Construct Validity 

To provide construct validity, firstly explanatory factor analysis (EFA) and 

subsequently confirmatory factor analysis (CFA) have been executed. Kaiser Mayer 

Olkin (KMO) and Barlett Test (Barlett Test of Sphericity) have been examined to 

execute EFA and to understand if data is distributed normally and to understand if it is 

studied with an adequate sample. We have considered that the KMO value was above 

0,70 and the Barlett test was significant (Kline, 2005; Pallant, 2020; Seçer, 2017). Also, 

items, having an Eigen-value of more than one, have been determined to determine the 

number of factors, and we have considered that the factor loading of each item became 
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at least 0,30 (Seçer, 2017; Turgut & Baykul, 1992). To determine the ideal factor 

structure, the “direct oblimin” method has been applied. We considered that loading 

values weren't superposed in the distribution of data in factors as a result of rotation. 

The higher the variance ratios obtained, the stronger the factor structure of a scale. It is 

recommended that variance would be above 40% for significant factors (Kline, 2005; 

Scherer et al., 1988). Also, factor names have been given by considering the items. If 

factor structure appeared as a result of EFA analysis is suitable has been checked by 

using CFA. Although it was recommended that the sample be divided into two 

randomly and EFA and CFA be applied to different samples, it is expressed that making 

analyses on a single sample wouldn't cause any problem. (Worthington & Whittaker, 

2006). Doğan et al. (2017) have indicated that results obtained when EFA and CFA 

were performed with the same sample and results obtained when it was applied to 

different halves of a sample were similar. For this purpose, both EFA and CFA have 

been applied to the data of a group of 433 persons, and afterward, the sample group has 

been divided into two randomly as 200-233 persons, and EFA has been applied to the 

data of the group of 233 persons and CFA has been applied on data of the group of 200 

persons. Results obtained in both situations have been compared. The suitability of the 

model has been evaluated by taking criteria of RMSEA, CFI, GFI, and chi-square as a 

measure in CFA. While EFA has been tested by SPSS 25.0 program, LISRELL 8.7 

program has been used for applying CFA.  

Criterion Validity 

Another method for providing validity is to make a criterion validity study. 

Criterion validity is that item scores show similarity with another measuring tool, which 

we think has characteristics that item measures (Büyüköztürk et al., 2021). In this study, 

the method of parallel forms has been used for providing criterion validity and 

“teachers' self-efficacy belief scale towards applying structuring approach” with a 

correlation coefficient of 0.92 developed by Eskici and Özen (2018) used within this 

context. The reason for choosing this scale is that it is a scale measuring self-efficacy of 

teachers towards an approach similar to the draft scale. The criterion scale has been 

obtained with items measuring the same gains compared to the draft scale by removing 

items that measure different gains in the criterion scale. After applying both scales to 

participants in the sample, correlation coefficients between scores obtained from the 

criterion scale have been obtained with item scores measuring the same gains compared 

to the draft scale by removing items that measure different gains in the criterion scale. 

While looking at correlation coefficients, we have aimed to determine the correlation 

between the scale scores (Pallant, 2017). Being the correlation between the draft scale 

and the criterion scale between 0.70-0.90 as an absolute value has been defined as high, 

being between 0.69-0.30 has been defined as moderate, and being between 0.30-0.01 

has been defined as a low level of relationship (Büyüköztürk et al., 2021). 

Reliability of Draft Scale Scores  

In this study, Cronbach alpha internal correlation coefficient, reliability 

coefficient belonging to sub-factors, and corrected total item score correlation values 

have been looked for to calculate the reliability of the draft scale. When Cronbach’s 

alpha value is above 0.70, it can be told that the reliability of the scores is high (Pallant, 

2020). To describe the relationship between the score of any item and the total score of 
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test items, corrected total item score correlation is utilized. Being this value high and 

positive shows that the scale has internal consistency (Pallant, 2020). 

Ethical Procedures 

The pilot application of the scale was carried out by obtaining an ‘Ethics 

Committee Permission Certificate’ from Erciyes University Social and Human Sciences 

Scientific Research and Publication Ethics Committee and ‘MEB Research Permit’ 

from the Provincial Directorate of National Education where the application will be 

carried out. Following the permissions, the application was started by obtaining 

informed consent from the participants. 

Results 

            Descriptive Analysis of the Draft Scale 

We have examined if item scores showed a normal distribution. Skewness and 

kurtosis values have been examined within this context. 

 

Table 4 

Skewness and kurtosis values of draft scale items 

Item No Skewness Kurtosis Item No Skewness Kurtosis Item No Skewness Kurtosis 

M1 -1.07 0.35 M22 -1.28 0.43 M47 -1.07 0.03 

M2 1.11 2.92 M23 -1.34 0.59 M48 -1 -0.17 

M3 -0.89 0.03 M25 -0.80 -0.44 M49 -1 -0.15 

M4 -0.84 -0.06 M27 -0.35 -0.79 M50 -0.67 -0.65 

M6 -0.81 -0.56 M30 -0.81 -0.55 M51 -0.85 -0.55 

M7 -1 -0.31 M31 -1.45 2.32 M52 -1.15 0.30 

M8 -0.48 4.44 M33 -0.62 -0.67 M53 -1.07 -0.36 

M9 -0.91 -0.26 M34 -0.86 -0.50 M54 -1.27 0.21 

M10 -0.97 -0.1 M35 0.18 0.93 M55 -0.96 -0.36 

M11 -0.85 -0.59 M36 -0.53 -0.72 M56 -1.26 0.48 

M12 0.2 0.92 M38 -0.78 -0.71 M58 -0.27 -0.69 

M13 -0.83 -0.41 M40 -0.71 -0.62 M61 -0.98 -0.17 

M15 -0.81 -0.46 M41 -0.92 -0.32 M63 -0.72 -0.54 

M17 -0.71 -0.78 M43 -0.50 -0.85 M65 -0.94 -0.19 

M19 -0.34 -0.67 M45 -1.05 -0.07 M67 -0.07 -0.34 

M20 -0.91 -0.26 M46 -0.77 -0.82    

 

Table 4 indicates that skewness and kurtosis values have occurred between +2 

and -2 (Pallant, 2020). Therefore, it can be said that item scores showed a normal 

distribution. 
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Construct Validity 

Explanatory factor analysis applied to the same sample group 

EFA has been executed four times to determine factors of items in the draft 

scale. To determine the suitability of data for factor analysis, KMO and Barlett tests 

have been considered (Table 5). The result of the Barlett test demonstrates that item 

scores showed a normal distribution. KMO value was found as 0.973. Therefore, the 

selected sample size is adequate for determining factors (Pallant, 2020). 

 

Table 5 

KMO and Bartlett Test Value According to First-Factor Analysis 

Kaiser-Meyer-Olkin Sample Adequacy. .973 

Bartlett Sphericity Test 

Approximate Chi-Square 20126.090 

df 1431 

Significance Value .000 

 

The extraction values of 67 items have been looked at as a result of first-factor 

analysis and values have been presented in Table 6. Extraction values are above 0.30, 

and there is no need to exclude any item from the scale (Pallant, 2020). 

 

Table 6 

Extraction Values of Items in Draft Scale According to First-Factor Analysis 

Item No Extraction Item No Extraction Item No Extraction 

M1 0.83 M24 0.54 M47 0.74 

M2 0.52 M25 0.54 M48 0.74 

M3 0.82 M26 0.63 M49 0.82 

M4 0.77 M27 0.59 M50 0.72 

M5 0.78 M28 0.53 M51 0.80 

M6 0.74 M29 0.42 M52 0.77 

M7 0.70 M30 0.77 M53 0.63 

M8 0.59 M31 0.61 M54 0.61 

M9 0.57 M32 0.54 M55 0.79 

M10 0.77 M33 0.63 M56 0.74 

M11 0.74 M34 0.75 M57 0.74 

M12 0.66 M35 0.74 M58 0.64 

M13 0.66 M36 0.63 M59 0.66 

M14 0.57 M37 0.69 M60 0.52 
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M15 0.75 M38 0.80 M61 0.78 

M16 0.55 M39 0.56 M62 0.72 

M17 0.70 M40 0.66 M63 0.64 

M18 0.57 M41 0.74 M64 0.65 

M19 0.48 M42 0.44 M65 0.79 

M20 0.74 M43 0.64 M66 0.60 

M21 0.50 M44 0.60 M67 0.55 

M22 0.64 M45 0.68   

M23 0.60 M46 0.73   

 

Nine factors have been found as a result of the first-factor analysis. These nine 

factors meet 66.15% of the explained variance. If an item is loaded under more than one 

factor and the factor load difference of that item in these two factors is less than 0.10, it 

means that the item will be overlapped (Pallant, 2020). Therefore, 13 different items 

that overlapped first-factor analysis have been excluded from the analysis and factor 

analysis has been repeated for a second time. Six different items that overlapped in the 

second-factor analysis have been excluded from the analysis. To determine the number 

of factors as a result of the second-factor analysis, the Scree Plot graph has been 

examined. The slope accumulation curve of items after the second-factor analysis has 

been given in Figure 1. Each space between two points starting from the point where the 

inclining trend was seen means a factor (Çokluk et al., 2010). 

 

Figure 1 

 Scree Plot Graph According to Second-Factor Analysis 

 

A breakpoint is seen between 0-5 according to Figure 1. This situation shows 

that the number of factors is less than five. The number of factors was limited to four 

and a third-factor analysis was performed again. and one more item showing 

overlapping has also been excluded from the draft scale, and factor analysis has been 
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conducted on the draft scale of a total of 47 items for the fourth time. Explained 

variance values of the four-factor scale have been given in Table 7. 

 

Table 7 

Explained Variance Values of Factors in Draft Scale 

Factor Characteristic Value Variance Percent Total Variance Percent 

1st Factor 25.57 54.41 54.41 

2nd Factor 1.80 3.84 58.25 

3rd Factor 1.61 3.42 61.67 

4th Factor 1.37 2.92 64.59 

 

Table 7 states that 47 items have been collected under four factors having an 

Eigenvalue of greater than 1 (Pallant, 2020). The total variance value related to the four-

factor scale is 64.59%. Being total variance ratio owned by the scale between 40% and 

60% is an indication that the factor structure was powerful (Scherer et al., 1988; Kline, 

2005). Items collected under four factors and their load values have been presented in 

Table 8. 

 

Table 8 

Items and Their Load Values 

Load Values of Factors 

Item No Item 

1
st
 F

ac
to

r 

2
n
d
 F

ac
to

r 

3
rd

 F
ac

to
r 

4
th

 F
ac

to
r 

49 I can develop the communication skills of students in CBSL. 1.00    

52 
I can provide an increase of self-confidence of students in 

CBSL. 
0.96    

56 I can make guidance for students in CBSL. 0.91    

48 I can reach the targets of the lesson in CBSL. 0.90    

61 I can provide meaningful learning for students in CBSL. 0.88    

65 
I can provide students can make an association between their 

preliminary knowledge and life experiences in CBSL. 
0.86    

10 
I may not provide students to put forward their own opinions 

in CBSL. 
0.83    

47 
I can increase the curiosity of students towards lessons in 

CBSL. 
0.83    

11 I constrain in developing social skills of students in CBSL. 0.79    

7 
I can provide students need the subject they will learn in 

CBSL. 
0.79    

55 I can get students to make applications where they can use 0.78    
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their preliminary knowledge in CBSL. 

20 
I cannot increase the interest of students towards the lessen 

CBSL. 
0.78    

51 I constrain in using materials in CBSL. 0.78    

41 
I can provide students can solve problems of daily living in 

CBSL. 
0.77    

6 
I may not create an environment for cooperative studies of 

students in CBSL. 
0.75    

15 I can provide students to structure their knowledge in CBSL. 0.75    

34 I can increase the motivation of students in CBSL. 0.74    

22 
I can use an example selected from daily life in CBSL while 

starting a lesson. 
0.70    

30 
I can provide students would apply the knowledge gained in 

CBSL to a new situation. 
0.69    

38 
I can solve problems that may be faced in CBSL 

applications. 
0.67    

23 I can write context-based questions. 0.67    

53 I can increase the interest of students in science in CBSL. 0.66    

46 I can apply CBSL in a classroom environment. 0.64    

45 I can develop the cognitive skills of students in CBSL. 0.59    

54 I can develop the sensory skills of students in CBSL. 0.59    

33 
I can develop the self-management skills of students in 

CBSL. 
0.44    

50 I constrain in making evaluations in CBSL. 0.43    

13 
I can share my teaching responsibility with students through 

CBSL. 
0.43    

58 I can use time effectively in CBSL. 0.42    

31 I can manage the learning process effectively in CBSL. 0.38    

12 
I can perform CBSL more effectively by examining sample 

applications. 
 0.74   

35 I get excited in CBSL.  0.70   

8 
I can perform my CBSL applications more effectively with 

my previous experiences. 
 0.45   

2 I can declare opinion in discussions related to CBSL.   
0.8

1 
 

4 I can help my colleagues in CBSL.   
0.7

0 
 

3 I constrain in time management in CBSL.   
0.6

7 
 

1 
I have adequate academic knowledge of context-based 

science education. 
  

0.6

6 
 

27 I can prepare a lesson plan suitable for CBSL.    0.73 

40 I can decide for which gains CBSL can be used.    0.57 



Teacher Self-Efficacy Scale Towards … 

 

© 2024 AKU, Kuramsal Eğitimbilim Dergisi - Journal of Theoretical Educational Science, 17(3), 499-538 

 

515 

43 
I would be happy to have a task in project studies related to 

CBSL. 
   0.54 

36 I can give examples from daily life in CBSL.    0.52 

9 
I can prepare a measuring tool consisting of context-based 

questions. 
   0.52 

25 
I can determine examples of daily living suitable for the 

level of a student in CBSL. 
   0.52 

19 I can choose materials that can be used in CBSL.    0.51 

17 
I can determine examples of daily living which attract the 

interest of students in CBSL. 
   0.45 

67 I can design activities suitable for CBSL.    0.36 

63 I can decide which method/techniques can be used in CBSL.    0.34 

 

Table 8 displays those 30 items that have been collected under the first factor. 

Similarly, three items under the second factor, four items under the third factor, and 10 

items under the fourth factor have been grouped. While naming factors, the semantic 

suitability of the content of items included under factors is considered (Çakır, 2014). 

When the first factor is examined, we have seen that it contains items expressing the 

self-efficacies of teachers towards applying the CBL in the process of learning-teaching. 

Therefore, the first factor has been named as “Teaching-Learning Process”. Because 

expressions related to self-efficacy resources from which teachers are influenced in the 

second factor, we have named “Self-adequacy Resources”. Expressions related to 

academic adequacy of teachers towards the CBL approach are included in the third 

factor, which we have named “Academical Self-efficacy”. Items related to the self-

efficacy of teachers in planning education are included in the fourth factor, which we 

have named “Planning Education”. 

Explanatory factor analysis applied to different sample groups 

After EFA and CFA have been run on the same sample, the sample group of 433 

persons has been randomly divided into two groups of 200-233 participants. EFA has 

been run on data from the group of 233 persons and CFA has been conducted on data 

from 200 persons. EFA has been executed four times to determine factors in the draft 

scale. KMO value and Barlett test results have been presented in Table 9. KMO value 

found as 0.91 as a result of the analysis demonstrate that the selected sample size is 

adequate for determining factors. 

 

Table 9 

KMO Value and Bartlett Test for The First-Factor Analysis in The Different Samples 

Kaiser-Meyer-Olkin Sample Adequacy.  .906 

Bartlett Globality Test 

Approximate Chi-Square 16076.68 

Df 2211 

Significance Value .000 
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The extraction values of 67 items have been presented in Table 10. The 

extraction values are above 0.30 (Pallant, 2020).  

 

Table 10 

Extraction Values According to First-Factor Analysis in the Different Samples 

Item No Extraction Item No Extraction Item No Extraction 

M1 0.82 M24 0.68 M47 0.83 

M2 0.66 M25 0.72 M48 0.76 

M3 0.72 M26 0.75 M49 0.89 

M4 0.79 M27 0.74 M50 0.76 

M5 0.61 M28 0.74 M51 0.84 

M6 0.89 M29 0.64 M52 0.78 

M7 0.75 M30 0.84 M53 0.76 

M8 0.59 M31 0.66 M54 0.76 

M9 0.73 M32 0.66 M55 0.88 

M10 0.83 M33 0.84 M56 0.76 

M11 0.81 M34 0.69 M57 0.76 

M12 0.78 M35 0.63 M58 0.81 

M13 0.75 M36 0.69 M59 0.81 

M14 0.69 M37 0.86 M60 0.61 

M15 0.84 M38 0.69 M61 0.88 

M16 0.76 M39 0.69 M62 0.77 

M17 0.75 M40 0.71 M63 0.77 

M18 0.79 M41 0.86 M64 0.77 

M19 0.62 M42 0.79 M65 0.81 

M20 0.86 M43 0.79 M66 0.54 

M21 0.57 M44 0.81 M67 0.47 

M22 0.77 M45 0.79   

M23 0.74 M46 0.85   

 

We have found 14 factors as a result of the first analysis. These 14 factors meet 

75.05% of the variance. Twelve different items that overlapped in the first-factor 

analysis have been excluded from the analysis and factor analysis has been repeated for 

the second time. Five different items that overlapped in the second-factor analysis have 

been excluded from the analysis. Scree Plot graphs have been looked at as a result of the 

second-factor analysis to determine the number of factors. 
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Figure 2 

Scree Plot Graph According to Second-Factor Analysis 

 

 

The slope accumulation curve of items after the second-factor analysis has been 

given in Figure 2. The breakpoint is seen between 0-5 according to Figure 2. This 

situation demonstrates that the number of factors was less than five. The number of 

factors has been limited to four and factor analysis has been run again for the third time. 

Three items showing overlapping have been excluded from the draft scale and factor 

analysis has been run to the draft scale of a total of 47 items. The explained variance 

values of the four-factor scale have been performed in Table 11. 

 

Table 11 

Explained Variance Values in Draft Scale for Different Sample 

Factor Characteristic Value Variance Percent Total Variance Percent 

1st Factor 25.69 54.66 54.66 

2nd Factor 1.76 3.75 58.41 

3rd Factor 1.58 3.37 61.77 

4th Factor 1.44 3.07 64.85 

 

When Table 11 is examined, we have seen that 47 items have accumulated under 

four factors having the Eigenvalue of greater than 1 (Pallant, 2020). The total variance 

value related to the four-factor scale is 64.85%. Scale items collected under four factors 

and their load values have been given in Table 12. 
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Table 12 

Items Located under Factors and Their Loading Values 

Load Values of Factors 

Item No Item 

1
st

 F
ac

to
r 

2
n

d
 F

ac
to

r 

3
rd

 F
ac

to
r 

4
th

 F
ac

to
r 

49 
I can develop the communication skills of students in 

CBSL. 
0.79    

52 
I can provide an increase self-confidence of students in 

CBSL. 
0.82    

56 I can make guidance for students in CBSL. 0.85    

48 I can reach the targets of the lesson in CBSL. 0.88    

61 I can provide meaningful learning for students in CBSL. 0.87    

65 

I can provide students can make an association between 

their preliminary knowledge and life experiences in 

CBSL. 

0.86    

10 
I may not provide students to put forward their own 

opinions in CBSL. 
0.83    

47 
I can increase the curiosity of students towards lessons in 

CBSL. 
0.91    

11 
I constrain in developing social skills of students in 

CBSL. 
0.90    

7 
I can provide students need the subject they will learn in 

CBSL. 
0.88    

55 
I can get students to make applications where they can 

use their preliminary knowledge in CBSL. 
0.83    

20 
I cannot increase the interest of students towards the 

lessen CBSL. 
0.88    

51 I constrain in using materials in CBSL. 0.83    

41 
I can provide students can solve problems of daily living 

in CBSL. 
0.87    

6 
I may not create an environment for cooperative studies 

of students in CBSL. 
0.81    

15 
I can provide students to structure their knowledge in 

CBSL. 
0.90    
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34 I can increase the motivation of students in CBSL. 0.89    

22 
I can use an example selected from daily life in CBSL 

while starting a lesson. 
0.67    

30 
I can provide students would apply the knowledge gained 

in CBSL to a new situation. 
0.81    

38 
I can produce solutions for problems that may be faced in 

CBSL applications. 
0.83    

23 I can write context-based questions. 0.82    

53 I can increase the interest of students in science in CBSL. 0.76    

46 I can apply CBSL in a classroom environment. 0.72    

45 I can develop the cognitive skills of students in CBSL. 0.81    

54 I can develop the sensory skills of students in CBSL. 0.69    

33 
I can develop the self-management skills of students in 

CBSL. 
0.46    

50 I constrain in making evaluations in CBSL. 0.60    

13 
I can share my teaching responsibility with students 

through CBSL. 
0.79    

58 I can use time effectively in CBSL. 0.82    

31 I can manage the learning process effectively in CBSL. 0.85    

12 
I can perform CBSL more effectively by examining 

sample applications. 
 0.46   

35 I get excited in CBSL.  0.71   

8 
I can perform my BTFÖ applications more effectively 

with my previous experiences. 
 0.45   

2 I can declare opinion in discussions related to CBSL.   0.633  

4 I can help my colleagues in CBSL.   0.67  

3 I constrain in time management in CBSL.   0.63  

1 
I have adequate academic knowledge of context-based 

science education. 
  0.72  

27 I can prepare a lesson plan suitable for CBSL.    0.56 

40 I can decide for which gains CBSL can be used.    0.65 

43 
I would be happy to have a task in project studies related 

to CBSL. 
   0.61 

36 I can give examples from daily life in CBSL.    0.67 
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9 
I can prepare a measuring tool consisting of context-

based questions. 
   0.67 

25 
I can determine examples of daily living suitable for the 

level of a student in CBSL. 
   0.66 

19 I can choose materials that can be used in CBSL.    0.51 

17 
I can determine examples of daily living which attract the 

interest of students in CBSL. 
   0.70 

67 I can design activities suitable for CBSL.    0.46 

63 
I can decide which method/techniques can be used in 

CBSL. 
   0.52 

 

Table 12 indicates that 30 items have been collected under the first factor. Also, 

three-item under the second factor, four items under the third factor, and 10 items under 

the fourth factor have been grouped. We have seen results of EFA performed with both 

sample groups are close to each other. 

Confirmative Factor Analysis Applied to Data of the Same and Different 

Sample Groups  

CFA has been conducted on data of the same and different sample groups. 

Firstly, the results of the chi-square test have been looked at. The value of 3.284 has 

been obtained for data of the same sample when the chi-square value (3222.58) was 

divided by the df value (981), which is the degree of freedom, and the value of 2.210 

has been obtained for data of the different sample when chi-square value (2272.60) was 

divided by the df value (1028), which is the degree of freedom. If the obtained value is 

five or below, the structure is acceptable (Hooper & Mullen, 2008; Şimşek, 2007). 

Therefore, it can be said that obtained values are acceptable for the analysis. Also, 

RMSEA values (0.073 in the same sample and 0.078 in the different sample) below 

0.080 demonstrate that the determined model is within the acceptable limit (Seçer, 

2017). CFA models applied to data of the same and different samples have been given 

in Figure 3a and Figure 3b. 
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Figure 3a                                                                     Figure 3b 

CFA Model of the Same Sample Data                         CFA Model of Different Sample  

 

Model fit indices for data of the same and different samples to confirm the four-

factor structure have been indicated in Table 13. 

 

Table 13 

Correlation Values Obtained as a Result of CFA 

DFA Results χ2 Sd χ2/sd RMSEA GFI CFI IFI 

Same sample 3222.58 981 3.284 0.073 0.76 0.98 0.98 

Different sample 2272.60 1028 2.210 0.078 0.70 0.97 0.97 

 

The values of GFI (The goodness of fit index) are 0.76 and 0.70. This value 

above 0.70 shows the applicability of the determined model (Durkan, 2017). For this 
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reason, the GFI values of the study are within the acceptable range. Being CFI and IFI 

values above 0.95 for both analyses mean that correlation between data of the factor 

model is perfect (Sümer, 2000; Bentler, 1990). The data of the same and different 

samples have been confirmed, and a draft scale having a structure of 47 items and four 

factors has been developed. 

Criterion Validity 

To provide criterion validity of the draft scale, the relationship between the draft 

scale and the criterion scale has been considered. For this aim, the criterion scale has 

been performed on 100 participants. The correlation has been calculated by the Pearson 

test and has been shown in Table 14. 

 

Table 14 

Results of Correlation Coefficient between Draft Scale and Criterion Scale 

Scale Correlation Draft Criterion 

Draft 

Pearson Correlation 1.000 .862** 

Significance Value . .000 

Number of Persons 100 100 

Criterion 

Pearson Correlation .862** 1.000 

Significance Value .000 . 

Number of Persons 100 100 

**Correlation is significant at 0.01 level. 

The correlation coefficient between the draft scale and the criterion scale has 

been found as 0.86. This value shows that the draft scale provided criterion validity. 

Reliability 

Cronbach Alpha reliability coefficient has been calculated after providing 

construct validity and we have found α =0.98. When the total correlation of items 

belonging to each item in the draft scale was examined, we have seen that each item has 

a positive value between 0.31 and 0.84 and close to one. This situation means that the 

internal consistency of items is high (Büyüköztürk et al., 2021). Besides, the reliability 

coefficient belonging to each factor has been calculated and the results have been 

presented in Table 15. 
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Table 15 

Reliability Coefficients of Factors 

Factors Cronbach Alpha Coefficient 

1st Factor: Learning/Teaching Process 0.98 

2nd Factor: Self-adequacy Resources 0.70 

3rd Factor: Academical Self-adequacy  0.82 

4th Factor: Planning Education 0.91 

 

Table 15 displays that the reliability coefficient of each factor is above 0.70. For 

this reason, it can be told that the scores obtained from the draft scale are reliable 

(Pallant, 2020). 

Discussion and Conclusion 

A valid and reliable scale has been developed in this study to determine the self-

efficacies of science teachers toward CBL. 

Discussion on Validity  

Content, construct, and criterion validities have been controlled for the validity 

study of the draft scale. Expert opinion has been obtained for content validity. The route 

used in many investigations in which context validity study has been made in the scale 

development process in the literature (Biçer et al., 2018; Bolat et al., 2021; Candaş & 

Özmen, 2020; Davis, 1992; Gözüm & Güneş. 2018; Ocak & Hocaoğlu, 2020) has been 

followed in the current research. A group of field experts has evaluated items. In this 

direction. some items have been extracted and revisions have been made for some 

items. It can be said that the content validity of the current study is high by taking 

feedback into account. 

EFA and CFA have been applied to provide construct validity. KMO value and 

Barlett test results have been looked at to determine the suitability of the current study 

for factor analysis. Similar studies are performing a factor analysis in the literature 

(Buldur & Alisinanoğlu, 2020; İnaltekin & Saka, 2019; Kurnaz & Bayraktar, 2012; 

Yıldırım, 2015; Tepe et al., 2020). In the light of these studies, being KMO value of the 

sample group of 433 as 0.973, and being KMO value of the sample group of 233 as 

0.906 may be the proof that the study is suitable for factor analysis in both situations 

(Bryman & Cramer, 1999; Şeker et al., 2004). As a result of EFA, the explained 

variance value of the scale has been calculated as 64% for the same sample and 65% for 

a different sample. According to Henson and Roberts (2006), values of 52% and above 

should be provided for variance in scale studies. Therefore, this variance value declared 

is at an acceptable level. There should be a minimum of two acceptable items in each 

factor in factor analysis. The more there are items under each factor the higher 

reliability of the scale and the explaining capability of factors (Seçer, 2017). In the EFA 

applied on both the same sample and the different sample, 30 items under the first 

factor, three factors under the second factor, four items under the third factor, and 13 

items under the fourth factor demonstrate that factors of the scale are acceptable. CFA 

has been performed for each group separately both on the same group and a different 
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group for confirmation of four factors. Factors have been confirmed for both situations 

and obtained results were similar. There are discussions related to the use of the same 

sample for CFA in the literature. Worthington and Whittaker (2006) have suggested that 

data structure would be put forward experimentally when AFA and DFA are performed 

on the same sample. But, Fabrigar et al. (1999) have recommended that samples would 

be divided into two randomly and AFA would be made in one and DFA in the other. 

Analyses containing both applications have been made in the current research. and 

similar results have been found. Therefore, it can be said that different sample groups 

aren’t compulsory for AFA and DFA and that each item and factor in the scale has a 

feature of the ability to measure the desired character within the context of the scale. 

This situation has a quality to confirm that results of EFA and CFA made with the same 

sample and results obtained when they are applied to different halves of a sample were 

similar in the study of Doğan et al. (2017). 

To determine the criterion validity of the scale, a scale developed by Eskici & 

Özen (2013) and measuring similar adequacies in this research has been used. The 

correlation between items included in the two scales has been looked at for criterion 

validity. The result that the current scale has provided criterion validity has been 

reached by finding the value of the Pearson correlation coefficient as 0.862. This result 

may result from that the scale selected as a criterion is a scale measuring the adequacy 

of teachers on BTÖ, which is a scale measuring the adequacy of teachers about 

structuring approach and which is a social structuring approach of the scale within the 

context of the study. The status of both scales measuring similar characteristics proves 

that criterion validity was high. Although there are researches in which criterion validity 

studies were made in the literature (Ergün, 2021; Güçer et al., 2020; Keçe et al., 2020; 

Varinlioğlu & Bektaş; 2020), it seems that they are in a limited number. However, 

Cureton (1951) has put forward that validity, expressed as the degree of the scale for 

serving its purpose, can be determined by criterion validity most suitably. Shepard 

(1993) has expressed that criterion validity is an important type of validity for 

diagnostic and evaluation decisions in case a correlation appears especially between 

scale performance in practice and aimed criterion. For this reason, performing a 

criterion validity study and being criterion validity provided by the study may prove that 

the developed scale validity was high. 

Discussion on Reliability  

Cronbach Alpha coefficient has been calculated as 0.98 for the whole of the 

scale and calculated as 0.98, 0.70, 0.82, and 0.91 for each factor, respectively. Because 

calculated values are 0.70 and above, which is the acceptable reliability coefficient in 

scales (Anastasi, 1982; Büyüköztürk, 2020), it can be told that scores obtained from the 

scale are reliable. When item-total correlation was examined for each item, it has been 

seen that values were between 0.31 and 0.84. When item-total correlation was 

examined, it can be told that items in the scale were consistent with each other because 

having scores of 0.20 and above means that they were consistent and made a positive 

contribution to reliability (Büyüköztürk, 2020). When scale development and adaptation 

studies are examined, similar methods have been met for determining reliability in 

almost all studies (Aka, 2016; Biçer et al., 2018; Demirci, 2017; Günşen & Uyanık, 

2020; Kurnaz & Bayraktar, 2012; Ocak & Hocaoğlu, 2021; Özlü et al., 2013). It is seen 
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that Cronbach Alpha internal correlation coefficients were calculated above 0.70, and 

item-total correlation values were positive, and they are values close to one in the 

present study as in the mentioned studies. This status may be sourced from that context 

validity was provided by a literature survey and expert opinions while creating items of 

the scale. Creating items of a quality, which can sample the subject content of the scale 

in a balanced way and which provides context validity increases validity and reliability 

of measuring results (Ercan & Kan, 2004). 

The scale contains items including the whole of context-based education 

efficacies (context use, arranging learning process, education emphasis, material usage, 

and leadership for innovation) and the whole of resources of teacher self-efficacy (direct 

experiences, indirect livings, verbal persuasion, psychological situations) (Bandura, 

1984; De Putter-Smits et al., 2012). We have seen that items include adequate context 

selection suitable for students and how they will be used. subject selection suitable for 

the context (context usage), encouraging students for active learning, students’ having 

their responsibility of learning and being teacher in a guide position (arranging learning 

process), combining knowledge with science-technology-public instead of describing 

only science subjects in lessons (emphasizing education) and self-efficacy resources 

(verbal persuasion, direct experiences and indirect livings) were collected under the first 

factor, “Learning/Teaching Process”. This situation has a feature to explain why thirty 

items were collected under the first factor. According to Gilbert (2006), it is expected 

from teachers to create suitable learning environments for the learning process would be 

effective. Also, Bandura (1994) has expressed that the key to the teaching and learning 

process being successful is the belief of the teacher towards his/her influence on the 

success of students and towards his/her adequacy in teaching. Moving from there, we 

have stated that the first factor includes items that can measure the self-efficacies of the 

teaching/learning process of science teachers toward CBL. 

We have seen items expressing three (direct experiences. indirect living and 

psychological situations) of four basic resources influencing self-efficacy belief 

suggested by Bandura (1984) have been collected under the second factor named “Self-

efficacy Resources”. Although this situation seems like a limitation, a factor should 

consist of at least three items and factor loads should also be high so that a factor can be 

stable (Ford et al., 1986; Hogarthy et al., 2005; Maccallum et al., 1999). Also, it is 

accepted that internal correlation coefficients of 0.70 and above is the adequate level for 

the reliability of internal correlation coefficients (Pallant, 2020). Therefore. it can be 

said that the second factor is reliable and highly valid and contained items that can 

measure the self-efficacy resources of science teachers towards CBL. In addition, the 

remaining three items in the second factor may be sourced from the latest items that 

were excluded from the scale and excluded items are the items included by this factor 

when items were mixed and applied to the sample group. Though an increasing number 

of questions increases the sensitivity of the scale, it may cause mixing of errors in 

measuring tools because it would influence situations such as tiredness, boredom, 

inability to catch time, etc. (Baştürk, 2018).  

Teachers applying a context-based learning approach should know the approach 

and should have adequacy for sharing the knowledge they have (leadership for 

innovation) (De Putter- Smits, 2012). It is seen that the items related to this dimension 

of adequacy and two self-efficacy resources (direct experiences and verbal persuasion) 
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were collected under the third factor named “Academical Self-efficacy”. Being a 

person’s self-efficacy belief high supports that he/she would be consistent and strong 

against difficulties as well as the increase in moral level, making cognitive decisions 

(Bandura, 1997; Pajares, 2002). For this reason, it can be said that the inclusion of the 

third factor including items that measure the academic self-efficacy of teachers is 

important. 

According to Berns & Erickson (2001), teachers should plan lessons to be 

suitable for the developmental level of students, their social and cultural environment, 

and their psychological development in BTFÖ, and they should consider this criteria. It 

is seen that items including their adequacies of material prepared according to the needs 

of the class and material update when necessary (material arrangement) and two self-

efficacy resources (direct experiences and indirect living) have been collected under the 

fourth factor named “Planning Education”. It can be indicated that the fourth factor is 

also important and required for the self-efficacy scale for containing items measuring 

the self-efficacy of planning education in context-based learning by starting the road 

from the definition of self-efficacy by Bandura (1986) as the belief of a person towards 

the ability to plan the required activities and processes successfully. 

Conclusion 

Consequently, we have said that the developed self-efficacy scale can be used to 

determine the self-efficacy of science teachers in context-based learning and that it is a 

valid and reliable tool at the same time. 

Recommendations 

A scale, confidence of which has been proven, can be used for measuring the 

self-efficacy of science teachers towards a context-based learning approach. 

 Depending on the limitations of the research conducted, the following 

suggestions are offered: 

• The study has been performed only with teachers located in Kayseri province. 

Studies can be conducted with a different province and larger sample.  

• The study can also be conducted with teachers in different branches apart from 

science teachers. 

Depending on the findings of the research conducted, the following suggestion is 

offered: 

• Having a small number of items under the factor of “Self-efficacy Resources” 

in the scale may cause remaining inadequate in measuring related 

characteristics. Therefore, a scale study may be conducted by expanding 

resources from which teacher self-efficacy is influenced. 
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ANNEX 1. BAĞLAM TEMELLİ ÖĞRENME YAKLAŞIMINA YÖNELİK 

ÖĞRETMEN ÖZYETERLİK ÖLÇEĞİ 

Öğrenme/Öğretme Süreci 

1. BTFÖ’de öğrencilerin iletişim becerisini geliştirebilirim. 

2. BTFÖ’de öğrencilerin özgüvenlerinin artmasını sağlayabilirim. 

3. BTFÖ’de öğrencilere rehberlik edebilirim. 

4. BTFÖ’de dersin hedeflerine ulaşabilirim. 

5. BTFÖ’de öğrencilerin anlamlı öğrenmelerini sağlayabilirim. 

6. BTFÖ’de öğrencilerin ön bilgisi ile yaşam tecrübeleri arasında ilişki kurmalarını 

sağlayabilirim. 

7. BTFÖ’de öğrencilerin kendi fikirlerini ortaya koymalarını sağlayamayabilirim. 

8. BTFÖ’de öğrencilerin derse karşı meraklarını artırabilirim 

9. BTFÖ’de öğrencilerin sosyal becerilerini geliştirmekte zorlanırım. 

10. BTFÖ’de öğrencilerin öğrenecekleri konuya ihtiyaç duymalarını sağlayabilirim. 

11. BTFÖ’de öğrencilerin ön bilgilerini kullanabilecekleri uygulamalar yaptırabilirim. 

12. BTFÖ’de öğrencilerin derse karşı ilgilerini artıramam. 

13. BTFÖ’de materyal kullanmakta zorlanırım. 

14. BTFÖ’de öğrencilerin günlük yaşam problemlerini çözmelerini sağlayabilirim. 

15. BTFÖ’de öğrencilerin işbirlikli çalışmalarına uygun ortam oluşturamayabilirim. 

16. BTFÖ’de öğrencilerin bilgilerini yapılandırmasını sağlayabilirim. 

17. BTFÖ’de öğrencilerin motivasyonlarını artırabilirim. 

18. BTFÖ’de derse başlarken günlük hayattan seçilen bir örnek kullanabilirim 

19. BTFÖ’de öğrencilerin edindikleri bilgileri yeni durumda uygulamalarını 

sağlayabilirim. 

20. BTFÖ uygulamalarında karşılaşılabilecek problemlere çözüm üretebilirim. 

21. Bağlam temelli soru yazabilirim. 

22. BTFÖ’de öğrencilerin bilime yönelik ilgilerini artırabilirim. 

23. BTFÖ’yü sınıf ortamında uygulayabilirim. 

24. BTFÖ’de öğrencilerin bilişsel becerilerini geliştirebilirim. 

25. BTFÖ’de öğrencilerin duyuşsal becerilerini geliştirebilirim. 

26. BTFÖ’de öğrencilerin kendini yönetme becerilerini geliştirebilirim. 

27. BTFÖ’de değerlendirme yapmakta zorlanırım. 

28. BTFÖ ile öğretme sorumluluğumu öğrencilerle paylaşabilirim. 

29. BTFÖ’de zamanı etkili biçimde kullanabilirim. 

30. BTFÖ’de öğrenme sürecini etkili biçimde yönetebilirim. 

Özyeterlik Kaynakları 

31. BTFÖ’yü örnek uygulamaları inceleyerek daha etkili gerçekleştirebilirim 

32. BTFÖ’de heyecanlanırım. 

33. BTFÖ uygulamalarımı geçmişteki deneyimlerim ile daha etkili gerçekleştirebilirim. 

Akademik Özyeterlik 
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34. Bağlam (Yaşam) temelli fen öğrenimi konusunda yeterli akademik bilgiye sahibim. 

35. BTFÖ ile ilgili tartışmalarda görüş belirtebilirim. 

36. BTFÖ’de meslektaşlarıma yardım edebilirim. 

37. BTFÖ’de zaman yönetiminde zorlanırım. 

Öğretimi Planlama 

38. BTFÖ’ye uygun ders planı hazırlayabilirim. 

39. BTFÖ’nün hangi kazanımlar için kullanılabileceğine karar verebilirim. 

40. BTFÖ ile ilgili proje çalışmalarında görev almak beni mutlu eder. 

41. BTFÖ’de günlük hayattan örnekler verebilirim. 

42. Bağlam temelli sorulardan oluşan ölçme aracı hazırlayabilirim. 

43. BTFÖ’de öğrenci düzeyine uygun günlük yaşam örnekleri belirleyebilirim. 

44. BTFÖ ’de kullanılabilecek materyal seçebilirim. 

45. BTFÖ’de öğrencilerin ilgilerini çekecek günlük yaşam örnekleri belirleyebilirim. 

46. BTFÖ’ye uygun etkinlik tasarlayabilirim. 

47. BTFÖ’de hangi yöntem/tekniklerin kullanılabileceğine karar verebilirim 
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ABSTRACT: The focus of this study is to investigate the effects of using Web 2.0 tools in the social studies "Global 

Connections" learning area on students' digital literacy levels. A quasi-experimental model was used and 38, seventh 

graders participated the research. The digital literacy scale, created by Ng (2012) and translated into Turkish by 

Hamutoğlu, Güngören, Kaya-Uyanık, and Gür-Erdoğan (2017) was employed for data collection. Pre-testing was 

carried out using the digital literacy test. Courses were imparted according to the current curriculum in the control 

group and through Web 2.0 tools to the experimental throughout the application. For the experimental group, 

WordArt, StoryJumper, Canva, YouTube and Renderforest were used in the teaching of learning outcomes, along 

with Edmodo, which also allowed students interacting with teacher and among themselves outside the classroom. 

Then a digital literacy test was administered as a post-test. Ultimately, it was determined that the experimental 

group's digital literacy skills differed statistically significantly from the control group. It is thought that this research, 

which is limited to the seventh grade "Global Connections" learning area, should be conducted at different learning 

areas, levels and results should be evaluated.  

Keywords: Digital literacy, web 2.0 tools, social studies, global connections, global issues. 

ÖZ: Bu araştırmanın amacı, 7. sınıf sosyal bilgiler “Küresel Bağlantılar” öğrenme alanında yer alan dört kazanımın 

öğretiminde kullanılan Web 2.0 araçlarının, ortaokul öğrencilerinin dijital okuryazarlık becerilerine etkisini 

belirlemektir. Araştırmada, nicel araştırma yöntemi, yarı deneysel model kullanılmıştır. Araştırmanın çalışma grubu, 

2021-2022 Eğitim Öğretim döneminde, Aydın ili Köşk ilçesinde, bir devlet ortaokulundaki 38, 7. sınıf öğrencisinden 

oluşmaktadır. Araştırma verilerinin toplanmasında, Ng (2012)’nin geliştirdiği, Hamutoğlu, Güngören, Kaya-Uyanık 

ve Gür-Erdoğan (2017)’ın Türkçe’ ye uyarladığı, dijital okuryazarlık ölçeği kullanılmıştır. Dört haftalık uygulama 

öncesinde öğrencilere, dijital okuryazarlık testi ön-test olarak uygulanmıştır. Uygulama sürecinde dersler, deney 

grubu öğrencileri ile Web 2.0 araçları kullanılarak, kontrol grubunda ise mevcut öğretim programına uygun şekilde 

işlenmiştir. Deney grubu için ders dışında öğrencilerin kendi arasında ve öğretmenle etkileşimine de olanak sağlayan 

Edmodo ile birlikte, WordArt, StoryJumper, Canva, Renderforest, YouTube, kazanımların öğretiminde kullanılmıştır. 

Uygulama sonunda, öğrencilere dijital okuryazarlık testi son-test olarak uygulanmıştır. Analizlerin sonucunda, Web 

2.0 araçları destekli Sosyal Bilgiler öğretiminin uygulandığı deney grubuyla, kontrol grubu öğrencilerinin dijital 

okuryazarlık becerilerinde, deney grubunun lehine istatistiksel olarak anlamlı bir fark oluştuğu görülmüştür. 7. sınıf 

“Küresel Bağlantılar” öğrenme alanı ile sınırlı bu araştırmanın, farklı öğrenme alanları ve sınıf düzeyinde de yapılıp 

sonuçlarının değerlendirilmesinin faydalı olacağı düşünülmektedir.  

Anahtar kelimeler: Dijital okuryazarlık, web 2.0 araçları, sosyal bilgiler, küresel bağlantılar, küresel sorunlar. 
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The search for knowledge by humans has undergone major changes over time. 

In the future, it will gain a different dimension than today. The influences of 

technology, which are felt in practically every stage of life in the 21st century, are 

growing every day (Acikgoz, & Akman, 2023; Akman, & Guven, 2015; Aküzüm, 

2013). In the 21st century, literacy assumes a new dimension and adopts a complicated 

structure that incorporates a variety of abilities. Therefore, a teaching environment that 

allows both teachers and students to adapt to the digital world is necessary for the 21st 

century (Richardson, 2010). The traditional teacher paradigm and the traditional 

methods used in the classroom discourage involvement and learning among today's 

digital natives (Prensky, 2001).  

Students nowadays view classrooms, tables, and courses without technology as 

noncompliant with their conception of learning. Teachers should employ the technology 

in which today's students were born and grew up in addition to providing them with 

relevant and trustworthy experiences, and they should consider teaching methods for 

this (Başaran, 1972, p. 256). Teachers in Türkiye now have the chance to use digital 

technologies because interactive whiteboards have mainly taken the place of traditional 

classrooms. According to scholarly studies (Baki, 2022; Çenesiz, 2020; Çocuk, 2020; 

Ekemen, 2022; Merç, 2017; Nerse, 2021), using technology in the classroom helps 

pupils succeed academically and develop positive attitudes. By 2020, it will be 

impossible to dispute the role that digital technologies play in education whose 

significance has grown along with the epidemic process. In addition, it is necessary to 

use digital technologies safely. It is thought that it is necessary to be aware of its rights 

and responsibilities while using it, to know the right information channels in addition to 

effective communication skills, to have a social understanding both in their own society 

and in communication with individuals from different cultures, in short, to be digitally 

literate individuals. The significance of digital literacy has been made clear by this 

circumstance. 

Information and communication technology use that goes beyond traditional 

literacy promotion is referred to as "digital literacy" (Erstad, 2008, p.188). The term 

"digital literacy" describes the combination of cognitive, emotional, psychomotor, and 

social abilities people need in order to use digital tools and function efficiently with 

digital devices (Blummer, 2008; Eshet- Alkali, 2004; Eshet- Alkali & Chajut, 2009). 

Digital literacy also requires adapting to new technologies, evaluating with a critical 

perspective, creating collaborative knowledge, confronting the situations that may arise, 

observing the rights of individuals and taking responsibility (Calvani, Cartelli, Fini, & 

Ranieri, 2008, p.186). In a study conducted in Türkiye (Akdoğan- Mindivanli, & Öner, 

2023), secondary school seventh grade teachers and students defined digital literacy as 

accessing, sharing and producing information using digital tools. 

The ability to adapt digital technology, which is now essential in our daily lives, 

is known as digital literacy. To guarantee the sustainability of many businesses and 

transactions in social life, it requires revealing and understanding the capacity to use 

digital technologies that we now have to use, knowing that we also have legal 

responsibilities (Rodriguez- de-Dios, Igartua, Gonzales, & Vaquez, 2016). Digital 

literacy consists of eight main components. These are shown in Figure 1:  
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Figure 1 

Components of Digital Literacy 

 
 

Note. (Payton, & Hague, 2010). 

As seen in Figure 1, digital literacy consists of a combination of different 

interrelated components and imposes responsibilities on individuals. Testing the 

accuracy of the information is necessary to obtain reliable and precise data. The digital 

content created is affected by the society in which individuals live. In the understanding 

of critical thinking, being aware of the values of the society in which they live, in the 

understanding of critical thinking, individuals have to look at their worldview both from 

their own perspective and when cooperating with people from different cultures. They 

ought to be informed of their legal obligations and rights in relation to the security of 

private data in digital settings. This situation imposes important duties on social studies 

teaching. 

Social studies, which by its nature is everything for the past, present and future 

of human beings (Barr, Barth, & Shermis, 2013) includes different disciplines. In this 

diversity, the nature of social studies is based on understanding the situation and 

conditions in the socio-cultural context in which people live (Akdağ, 2014; Kottler, & 

Gallavan, 2013; Öztürk, & Dilek, 2004). It has a rich content in teaching many 

acquisitions and concepts belonging to different disciplines in social studies, such as 

environment, international relations, democracy, history, society, law, economy, 

technology and society (Ministry of National Education (MoNE), 2004). The inclusion 

of digital literacy skills in the social studies curriculum shows that this course is crucial 

in helping students adjust to the digital information society of the 21st century. 

Developing digital literacy skills is closely related to students' use of digital tools in 

courses. 

The method, technique, and tools utilized in teaching have a direct impact on its 

success. Web 2.0 tools, the number of which is increasing day by day take learning 

environments out of traditional understanding and provide students with the opportunity 
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to discover, design and disseminate information; makes classroom environments 

attractive to digital natives (Davidson- Shivers, Rasmussen, & Lowenthal, 2018). 

O'Reilly, who introduced the concept of Web 2.0 for the first time in 2004, characterizes 

Web 2.0 tools as those that provide a more mature, varied learning environment marked 

by network effects, user interaction, and openness (Musser, O'Relly, & The O'Relly 

Radar Team, 2007, p.5). With the possibilities that Web 2.0 tools provide both inside 

and outside of the classroom, students have the opportunity to make connections 

between information, to think critically and analytically and to develop cooperation 

(Huang, Hood, & Yoo, 2013, p. 633; Olaniran, 2009, p. 261). Byrne (2009) claims that 

using Web 2.0 tools gives teachers a variety of opportunities. In the classroom, utilizing 

Web 2.0 tools offers four advantages: efficiency, learning, learning to learn, and desire. 

Additionally, it supports the learning process by helping students gain 21st century skills. 

With its ability to host several disciplines, social studies is said to be one of the subjects 

whereby Web 2.0 techniques are applicable. By acquiring the knowledge, abilities, and 

Web 2.0 tools geared for social studies, students will be able to learn more successfully 

and will also advance their digital literacy. Digital literacy is essential in today's 

informal learning environments, and as was already said, it is one of the fundamental 

social studies abilities.  

The World Economic Forum (WEF) (2020) listed the following 10 most crucial 

skills for 2025 in its Future of Professions Report: 

•  Active learning and learning strategies 

•  Analytical thinking and innovation 

•  Complex problem solving 

•  Critical thinking and analysis 

•  Creativity, originality and initiative  

•  Leadership and social influence 

•  Technology use, monitoring and control 

•  Technology design and programming 

•  Resilience, stress tolerance and flexibility 

•  Reasoning, problem-solving, and ideation (WEF, 2020) sorted like this. 

These abilities make it clear that students in the twenty-first century are expected 

to be original, innovative, creative, and proficient users of technology. This generation 

wants schools to raise students with speed and practicality in mind. It is evident that 

many of the abilities covered in the 2018 social studies curriculum are comparable to 

those in the 2025 vision and coincide with the WEF's 2020 Report. The fundamental 

competencies covered in the social studies curriculum, such as media literacy, digital 

literacy, problem- solving, critical thinking, decision-making, self-control, 

entrepreneurship, social engagement, and innovative thinking, are aligned with the 

competencies of WEF.  

Raising digitally literate children from an early age is essential in the 21st century, 

since digital technologies increasingly impact human existence. As a result of the 

growing popularity of wikis, blogs, instant messaging, and digital technologies, two 

million American youngsters between the ages of six and fourteen have their own 

websites (Pedro, 2007). It is possible to say that this number has increased even more in 

the last 17 years. In this context, it has an important place in raising 21st century people. 
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Social studies, which is based on human relations and society plays an important role in 

helping children, who are introduced to digital tools at an early age, acquire their rights 

and responsibilities in the use of these tools. It is believed that integrating Web 2.0 tools 

into social studies classroom settings will help students develop these abilities.  

When the literature is examined, it can be seen that Web 2.0 tools are used in 

areas such as science (Açıkgül- Fırat, 2015; Akbaba, 2019; Gürleroğlu, 2019; Wright, 

2017), foreign language teaching (Bozna, 2017; Daşkın, 2017; Gençtürk, 2017; Guksu, 

2020; Kaynar, 2019; Kutlu- Demir, 2018). Social studies teaching (Balçın & Çalışkan, 

2021; Keleş, 2019; Kantekin, 2023; Merç, 2017; Tünkler, 2021a, Tünkler, 2021b, 

Tünkler, 2022). When the literature is examined, it is seen that there are studies such as 

the following to determine the effect of the use of Web 2.0 tools in the social studies 

course on different skills and values. Historical inquiry skills (Bull, Hammond & 

Ferster, 2008), environmental sensitivity (Balçın & Çalışkan, 2021), social science 

research tool (Snee, 2008), critical thinking (Frisch, Jackson & Murray, 2013), digital 

citizenship (Richards, 2010). However, there appears to be a limited number of studies 

(Tepe & Çelik, 2021) to determine the effect of using web 2.0 tools on social studies for 

gaining digital literacy skills.  

However, this research was also conducted on teacher candidates. On the other 

hand, no studies have been conducted regarding how employing Web 2.0 resources in 

social studies classes affects secondary school students' digital literacy. In this case, the 

research's aim is to include digital resources into the social studies curriculum and use 

Web 2.0 tools to educate students on pertinent course accomplishments. In conclusion, 

the goal of this study was to determine whether using Web 2.0 technologies in the 

classroom has an impact on students' digital literacy. The research's problem statement 

conducted for this purpose was presented as follows: “Does the seventh grade social 

studies course taught using Web 2.0 tools have an effect on students' digital literacy 

skills?” The following are the research's subproblems: 

1. Is there a difference of statistical significance between the students in the 

experimental group and the students in the control group regarding their levels of digital 

literacy? 

1.1. Is the difference between the students' digital literacy abilities and attitude 

sub-dimension in the experimental group and the students' sub-dimension in the control 

group statistically significant? 

1.2. Does the technical sub-dimension of the learners' digital literacy abilities in 

the experimental group differ statistically significantly from the technical sub-

dimension of the students' digital literacy skills in the control group in favour of the 

experimental group? 

1.3. Do the students in the experimental group's cognitive sub-dimension of 

digital literacy skills differ from those in the control group's in a statistically significant 

way? 

1.4. Is the social sub-dimension of students' digital literacy skills in the 

experimental group different from students' social sub-dimension in the control group in 

a statistically significant way? 
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2. Does the experimental group of students in the seventh grade social studies 

class show a statistically significant difference between the pre-test and post-test results 

on the digital literacy abilities scale? 

2.1. Does the attitude sub-dimension of the digital literacy skills scale show a 

statistically significant difference between the pretest and posttest results of the students 

in the experimental group who created Web 2.0 tools in the seventh-grade social studies 

course? 

2.2. Does the technical sub-dimension of the digital literacy skills scale show a 

statistically significant difference between the pretest and posttest results of the students 

in the experimental group who created Web 2.0 tools in the seventh-grade social studies 

course? 

2.3. Does the cognitive sub-dimension of the digital literacy skills scale show a 

statistically significant difference between the pretest and posttest results of the students 

in the experimental group who created Web 2.0 tools in the seventh-grade social studies 

course? 

2.4. Does the social sub-dimension of the digital literacy skills scale show a 

statistically significant difference between the pretest and posttest results of the students 

in the experimental group who created Web 2.0 tools in the seventh-grade social studies 

course? 

Method 

Research Model 

The study employed the quantitative research approach with the purpose of 

determining the impact of the use of Web 2.0 technologies, which is the independent 

variable on digital literacy skill which is the dependent variable. A quasi-experimental 

design comprising experimental and control, groups were used to carry out this 

methodology. The application of the quasi-experimental design is carried out by making 

measurements depending on the dependent variable both prior to and following the 

experimental research (Karasar, 2014, p. 99). In quasi-experimental research, 

participants are divided into groups before starting the research and independent of the 

researcher's influence (Balcı, 2015; Gliner, Morgan & Leech, 2015; Karagöz, 2017). 

Data Collection and Experimental Process  

The "digital literacy scale" used in the research was developed by Ng (2012). It 

was adapted to Turkish by Hamutoğlu, Güngören, Kaya-Uyanık and Gür-Erdoğan 

(2017), and a measurement invariance study was conducted for secondary school 

students by Eroğlu, Güngören, Kaya-Uyanık and Gür-Erdoğan (2019). The scale is in a 

five-point likert format. This scale consists of attitude, technical, cognitive and social 

factors and 17 items. The Cronbach alpha coefficient of the scale was calculated as .93. 

In this study, the Cronbach alpha coefficient of the scale was calculated as .86. 

Before starting the implementation process of the research, the school principal, 

parents and students were informed about the research process. Edmodo 7/A class was 

created with the experimental group students. Students were also shown how to use 

additional Web 2.0 capabilities through demonstration applications. Facebook and 

Edmodo both operate on similar principles. Students who are familiar with Facebook 
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from their adult social circles have been shown to transition to Edmodo with ease. 

Students were introduced to more Web 2.0 tools like Renderforest, StoryJumper, 

WordArt, Canva, YouTube and prototype applications were created. Figure 2 displays 

the research's accomplishments as well as the Web 2.0 tools that were employed. 

 

Figure 2 

Outcomes and Web 2.0 Tools Used 

 

 

The Web 2.0 tool Renderforest was used for the outcome of "S.S.7.7.1. S/he 

gives examples to the organizations of which Türkiye is a member" (MoNE, 2018). 

Renderforest, with the slogan "The only limit is your imagination”, is a tool that helps 

students create video animations based on what they have learned. Students contributed 

to the creation of the animation by sharing their thoughts on Türkiye's geopolitical 

position and place in the world, its significance, its contribution to world peace with the 

international organizations it is a member of, its role in solving problems, and the 

organizations they are members of. 

Web 2.0 tool StoryJumper was used for the outcome of “S.S.7.7.2. S/he 

recognizes the economic regions and institutions that Türkiye has relations with” 

(MoNE, 2018). Offering collaborative learning, StoryJumper is a tool that helps 

students create e-books. Students in the course talked about how the global economy, 

economic activity, and international economic institutions affect international relations. 

The organizations Türkiye belongs to and the roles Türkiye has played in the global 

economy are described. In light of the information that they obtained in the session, the 

students used the interactive whiteboard to write their electronic book. 

It was discussed with the students that prejudices, stereotypes, and stereotypes 

are impressions developed against a community and nation for the acquisition of 

"S.S.7.7.3. Questioning stereotypes about various cultures"(MoNE, 2018). Videos on 

the topic were viewed on YouTube. A Web 2.0 tool called WordArt was employed in 

the application procedure. With the help of the application WordArt, students were able 

Outcome Web 2.0 Tools

Renderforest

StoryJumper

WordArt

Canva

S.S.7.7.1

S.S.7.7.2

S.S.7.7.3.

S.S.7.7.4.
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to turn the keywords they had developed in their cognitive memories for the acquisition 

into a word cloud. On the word cloud, it was shown that the pupils articulated the pre-

existing stereotypes about various countries and ethnicities. The children had the chance 

to compose their own statements and the stereotypes they proposed with their friends as 

part of the application procedure. 

Web 2.0 tool Canva was used for the outcome of " S.S.7.7.4. Develops ideas and 

suggestions for the solution of global problems with his friends" (MoNE, 2018). Global 

problems such as terrorism, migration, hunger, climate change, wars, hunger were 

discussed with the students, and the subject was discussed with examples from 

Türkiye's close geography and the world. Videos on international issues were watched 

on YouTube. During the application process, posters from Canva were designed with 

students. With Canva, an infographic tool, students designed posters for learning 

outcomes about problems that threaten the world. Student products were shared on the 

Edmodo tool and it was aimed that students stay in touch with each other outside the 

classroom. 

Data Analyses 

Analyses were carried out using the data gathered from the digital literacy test 

used in the research. A normality test was applied to determine whether the data showed 

normal distribution. First, the results of the Shapiro-Wilk test were examined because 

the sample size for the normality tests was less than thirty. After examining the 

histogram graph, the distribution was determined to be normal based on the values of 

Skewness and Kurtosis. The normality test results of the test group and control group 

are given in Table 1 and Table 2 below. 

 

Table 1  

Experimental Group Normality Test Results 

 
Kolmogorov-

Smirnov 

Shapiro-

Wilk 
Skewness Z Score Kurtosis Z Score 

Digital 

Literacy Scale 

Pre-Test 

 

.124 

 

.366 

 

.024 

 

0.044 

 

-1.012 

 

-0.974 

Digital 

Literacy Scale 

Post-Test 

 

.088 

 

.095 

 

.334 

 

0.623 

 

-1.087 

 

-1.047 
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Table 2   

Control Group Normality Test Results 

 Kolmogorov-

Smirnov 

Shapiro-

Wilk 

Skewness Z Score Kurtosis Z Score 

Digital 

Literacy Scale 

Pre-Test 

.200 .500 .005 0.009 -.676 -.651 

Digital 

Literacy Scale 

Post-Test 

.200 .310 .161 0.300 -.981 -0.945 

 

When the tables are evaluated, it means that the Shapiro-Wilk test results 

(p>0.05), which is one of the normality values of the test and control groups provide 

normality (Can, 2018, p. 89). When the skewness values are examined, the fact that the 

distribution's z score which is calculated by dividing its skewness coefficient by the 

standard deviation, ranges from +1.96 to -1.96, can be interpreted as not deviating too 

much from the normal (Büyüköztürk, 2017, p. 42). It can be accepted that the data are 

normally distributed in the tests performed within the context of these findings. 

The test and control groups were compared using an independent samples t-test, 

and the test group's pre- and post-test results were analysed using a dependent samples 

t-test, once the normality tests had confirmed that the data had a normal distribution. 

The t-test for independent samples is utilized to determine whether a significant 

difference exists between the means of two independent samples (Büyüköztürk, 2017, p. 

39). If more than two related measurement sets have mean scores that differ noticeably 

from one another, the related samples t-test is employed to find out. (Büyüköztürk, 

2017, p. 40). In order to control the effect of the independent variable on the dependent 

variable d values, the standardized effect size index formulated by Cohen were 

calculated. Accordingly, d values of .2, .5 and .8 are interpreted as small, medium and 

large, respectively (Büyüköztürk, Çokluk, & Köklü, 2017). 

Ethical Procedures 

The researchers were contacted in order to get the appropriate rights for the 

using the digital literacy scale. Prior to initiating the implementation phase, Afyon 

Kocatepe University's ethics committee approved the research (date: May 13, 2022; 

number: 2022/173), and the Aydın Provincial Directorate of National Education granted 

research permission. 

Results 

Normality tests revealed that the data displayed a normal distribution. The 

results of the independent samples t-test and the data of the related samples t-test for the 

pre-test and post-test results of the experimental group are presented in tables in this 

context, in this section of the research, in the comparison of the data gathered from the 

control and experimental groups, and they are interpreted. 
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Digital Literacy Levels of Students 

Is there a difference of statistical significance between the students in the 

experimental group and the students in the control group regarding their levels of digital 

literacy that works in favor of the experimental group? Results relevant to this sub-

problem are displayed in Table 3. 

 

Table 3  

Digital Literacy Scale Post-Test Results 

Groups                 n                    x̅                 s 
  

t sd p cohen d 

 

Experimental 

 

20 

 

4.02 

 

0.52 

    

    3.960 25.96 0.001 1.29 

Control 18 3.02 0.95     

*p< .05 

An independent sample t-test was performed, as indicated in Table 3, to see 

whether using Web 2.0 technologies in the social studies course significantly differed in 

terms of digital literacy skills. There was a significant difference between the post-test 

mean score of the students in the experimental group, where the courses were conducted 

with Web 2.0 tools (x̅= 4.02), and the test score average of the students in the control 

group, which was conducted with the course books and activities x̅= 3.02; t= 3.960, 

p<0.05. Accordingly, it is seen that the calculated effect size is at a high level (d = 

1.29). Therefore, it can be said that using Web 2.0 tools in social studies course has a 

significant effect on digital literacy skills. 

Is the difference between the students' digital literacy abilities and attitude sub-

dimension in the experimental group and the students' sub-dimension in the control 

group statistically significant? Findings related to this sub-problem are shown in Table 

4. 

 

Table 4  

Results of the Digital Literacy Scale Attitude Sub-dimension 

Groups               n                    x̅                 s 

  

t sd p cohen d 

     

Experimental 

 

20 

 

3.88 

 

0.71 

    

    3.346 36 0.002 1.07 

Control 18 3.00 0.91     

*p< .05 

As can be seen in Table 4, there was a significant difference between the test 

score average of the attitude sub-dimension of the students in the test group in which the 
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courses were conducted with Web 2.0 tools (x̅= 3.88) and the test point average of the 

students in the control group where the course was taught in accordance with the current 

curriculum x̅= 3.00; t= 3.346, p<0.05.  Accordingly, it is seen that the calculated effect 

size is at a high level (d = 1.07). In this case, it is seen that using Web 2.0 tools in the 

social studies course contributed positively to the scores obtained from the attitude sub-

dimension of the digital literacy scale. 

Does the technical sub-dimension of the learners' digital literacy abilities in the 

experimental group differ statistically significantly from the technical sub-dimension of 

the students' digital literacy skills in the control group? Findings related to this sub-

problem are shown in Table 5. 

 

Table 5  

Digital Literacy Scale Technical Sub-Dimension Results 

  Groups              n                       x̅              s 

  

t sd p cohen d 

     

Experimental 

 

20 

 

4.20 

 

0.50 

    

    3.988 23.81 0.001 1.31 

  Control 18 3.12 1.04     

*p< .05 

As seen in Table 5, there was a significant difference between the technical sub-

dimension test score average of the students in the test group in which the courses were 

conducted with Web 2.0 tools (x̅= 4.20) and the test point average of the students in the 

control group where the course was taught in accordance with the current curriculum x̅= 

3.12; t= 3.988, p<0.05. Accordingly, it is seen that the calculated effect size is at a high 

level (d = 1.31). Therefore, it can be concluded that utilizing Web 2.0 tools in the social 

studies course improved the experimental group's students' scores on the technical sub-

dimension of the digital literacy scale.  

 Do the students in the experimental group's cognitive sub-dimension of digital 

literacy skills differ from those in the control groups in a way that is statistically 

significant in favor of the experimental group? Findings related to this sub-problem are 

shown in Table 6. 

 

Table 6  

Digital Literacy Scale Cognitive Sub-Dimension Results 

     Groups                n                    x̅                 s 

  

t sd p cohen d 

Experimental 20 4.07 0.79     
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    3.480 28.6 0.002 1.14 

Control 18 2.88 1.23     

*p< .05 

As shown in Table 6, there was a significant difference between the cognitive 

sub-dimension test average score of the students in the test group in which the courses 

were conducted with Web 2.0 tools (x̅= 4.07) and the test point average of the students 

in the control group, where the course was taught in accordance with the current 

curriculum x̅= 2.88; t= 3.480, p<0.05. Accordingly, it is seen that the calculated effect 

size is at a high level (d = 1.14).  In this case, it can be concluded that integrating Web 

2.0 tools into the social studies curriculum had a positive impact on the experimental 

group students' scores on the digital literacy scale's cognitive sub-dimension.  

Is the social sub-dimension of students' digital literacy skills in the experimental 

group different from students' social sub-dimension in the control group in a statistically 

significant way that and favors the experimental group? The findings related to this sub-

problem are shown in Table 7. 

 

Table 7  

Results of the Social Sub-Dimension of the Digital Literacy Scale 

  Groups                    n                  x̅                  s 
  

t sd p cohen d 

      

Experimental 

 

20 

 

4.30 

 

0.63 

    

    4.598 36 0.000 1.47 

        

 Control 18 2.94 1.13     

*p< .05 

As seen in Table 7, there was a significant difference between the social sub-

dimension test average score of the students in the test group in which the courses were 

conducted with Web 2.0 tools (x̅= 4.30) and the test point average of the students in the 

control group where the course was taught in accordance with the current curriculum x̅= 

2.94; t= 4.598, p<0.05. Accordingly, it is seen that the calculated effect size is high 

(d=1.47). In this case, it can be said that using Web 2.0 tools in the social studies course 

contributed positively to the scores of the experimental group students in the social sub-

dimension of the digital literacy scale. 

 

Digital Literacy Abilities of Students 

Does the experimental group of students in the seventh grade social studies class 

show a statistically significant difference between the pretest and posttest results on the 

digital literacy abilities scale? Findings relevant to this sub-problem are displayed in 

Table 8. 



The Effect of Web 2.0 Supported Social Studies… 

 

© 2024 AKU, Kuramsal Eğitimbilim Dergisi - Journal of Theoretical Educational Science, 17(?), ???-???? 

 

551 

Table 8  

Experimental Group Digital Literacy Scale Pre-Test Post-Test Results 

   Test           n                    x̅                    s 

  

t sd p cohen d 

 

Pre-test 

 

20 

 

3.33 

 

0.91 

    

    3.030 19 0.007 0.9 

Post-test 20 4.02 0.52     

 

As shown in Table 8, there was a significant difference between the 

experimental group students' pre-test mean score (x̅= 3.33) and post-test mean score (x̅= 

4.02) when the courses were done using Web 2.0 tools (t= 3.030, p<0.05). Accordingly, 

it is seen that the calculated effect size is at a high level (d = 0.9). In this case, it is seen 

that using Web 2.0 tools in the social studies course has a positive effect on students' 

digital literacy skills. 

Does the attitude sub-dimension of the digital literacy skills scale show a 

statistically significant difference between the pre-test and post-test results of the 

students in the experimental group who created Web 2.0 tools in the seventh-grade 

social studies course? Findings relevant to this sub-problem are displayed in Table 9. 

 

Table 9  

Experimental Group Digital Literacy Scale Attitude Sub-Dimension Results 

     Test                n                   x̅                  s 
  

t sd p cohen d 

Pre-test 20 3.17 0.96     

    2.690 19 0.015 0.8 

Post-test 20 3.88 0.71     

 

As can be seen in Table 9, there was a significant difference between the attitude 

sub-dimension pre-test mean score (x̅= 3.17) and the post-test mean score (x̅= 3.88) of 

the students in the experimental group in which the courses were conducted using Web 

2.0 tools (t= 2.690, p<0.05). Accordingly, it is seen that the calculated effect size is at a 

high level (d = 0.8). In this case, it can be said that using Web 2.0 tools in the social 

studies course contributed positively to the scores obtained from the attitude sub-

dimension of the digital literacy scale. 

Does the technical sub-dimension of the digital literacy skills scale show a 

statistically significant difference between the pretest and posttest results of the students 

in the experimental group who created Web 2.0 tools in the seventh-grade social studies 

course? Findings related to this sub-problem are shown in Table 10. 
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Table 10  

Experimental Group Digital Literacy Scale Technical Sub-Dimension Results 

     Test                 n                   x̅                   s 

  

t sd p cohen d 

Pre-test 20 3.50 0.87     

    3.137 19 0.005 0.9 

Post-test 20 4.20 0.50     

 

As shown in Table 10, there was a significant difference between the technical 

sub-dimension pre-test mean score (x̅ = 3.50) and the post-test mean score (x̅= 4.20) of 

the students in the experimental group in which the courses were conducted using Web 

2.0 tools (t= 3.137, p<0.05. Accordingly, it is seen that the calculated effect size is at a 

high level (d = 0.9). In this case, it can be said that using Web 2.0 tools in the social 

studies course contributed positively to the scores of the students in the technical sub-

dimension of the digital literacy scale. 

Does the cognitive sub-dimension of the digital literacy skills scale show a 

statistically significant difference between the pretest and posttest results of the students 

in the experimental group who created Web 2.0 tools in the seventh-grade social studies 

course? Findings related to this sub-problem are shown in Table 11. 

 

Table 11  

Experimental Group Digital Literacy Scale Cognitive Sub-Dimension Results 

     Test                  n                  x̅                   s 

  

t sd p cohen d 

Pre-test 20 3.20 1.14     

    2.807 19 0.011 0.8 

Post-test 20 4.07 0.79     

 

As given in Table 11, there was a significant difference between the cognitive 

sub-dimension pre-test mean score (x̅= 3.20) and the post-test mean score (x̅= 4.07) of 

the students in the experimental group in which the courses were conducted using Web 

2.0 tools (t= 2.807, p<0.05). As a result, it can be observed that the estimated effect size 

(d = 0.8) is at a high level. In this case, it can be said that using Web 2.0 tools in the 

social studies course contributed positively to the students' scores in the cognitive sub-

dimension of the digital literacy scale. 

Does the social sub-dimension of the digital literacy skills scale show a 

statistically significant difference between the pretest and posttest results of the students 

in the experimental group who created Web 2.0 tools in the seventh-grade social studies 

course? Findings related to this sub-problem are shown in Table 12. 
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Table 12  

Experimental Group Digital Literacy Scale Social Sub-Dimension Results 

     Test               n                x̅                 s 
  

t sd p cohen d 

Pre-test 20 3.47 1.16     

    2.435 19 0.025 0.8 

Post-test 

 

20 4.30 0.63     

 

As shown in Table 12, there was a significant difference between the social sub-

dimension pre-test mean score (x̅= 3.47) and the post-test mean score (x̅= 4.30) of the 

students in the experimental group, in which the courses were conducted using web 2.0 

tools  (t= 2.435, p<0.05). Accordingly, it is seen that the calculated effect size is at a 

high level (d = 0.8). In this case, it can be said that using Web 2.0 tools in the social 

studies course has a significant effect on the social sub-dimension of students' digital 

literacy skills. 

Discussion and Conclusion 

In the research, some Web 2.0 tools (Canva, Renderforest, Edmodo, WordArt, 

YouTube and StoryJumper) were used to process four achievements in the seventh 

grade social studies Global Connections learning field. In conclusion, it was shown that 

using Web 2.0 tools had a favorable impact on students' digital literacy abilities. This 

study examined how using Web 2.0 tools in social studies instruction in the seventh 

grade of a secondary school affected students' digital literacy skills. It was concluded 

that there was a statistically significant difference in favor of the experimental group, 

both in general and in each of the attitude, technique, cognitive and social sub-

dimensions of the digital literacy scale, between the students in the experimental group 

and the students in the control group, where the social studies course supported by Web 

2.0 tools was taught. The results of the pre-test and post-test for the students in the 

experimental group also showed a significant statistical difference favoring the post-

test. 

This research was conducted to determine the effects of using Web 2.0 tools in 

seventh grade social studies teaching on students' digital literacy skills. As seen in the 

findings of this study, employing Web 2.0 tools has been found to improve students' 

digital literacy skills. Both the experimental group and the control group's test scores on 

the digital literacy scale were compared. It was concluded that the experimental group 

significantly outperformed the control group in all four of the scale's subdimensions—

attitude, technique, cognitive ability, and social ability—as well as the overall scale. 

Additionally, it was determined that the experimental group students' pre- and post-test 

results differed significantly. 

A review of the literature reveals that research has been done on how Web 2.0 

tools affect digital literacy. The findings of this study are consistent with studies that 

found that the employment of Web 2.0 tools and digital tools throughout the educational 

process significantly improves students' digital literacy skills (Baki, 2022; Cun, 2022). 
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Besides, in most of the studies (Colwell, Hunt- Baron, & Reinking, 2013; Ekemen, 

2022; Gürleroğlu, 2019; Korkut, Özpir- Mantaş, & Yıldırım, 2021; Tsvetkova, 

Ushatikova, Antonova, Salimova, & Degtyarevskaya, 2021), it has been concluded that 

although the use of Web 2.0 tools in the teaching process improves students' digital 

literacy skills, it does not cause a statistically significant difference. Studies have shown 

that, in the absence of a large difference, technological infrastructure deficiencies, 

reliance on previously acquired superficial information, difficulty to adjust to using 

digital technologies, and issues with the implementation process are all effective. 

However, studies have found that the adoption of 21st century capabilities by students 

and the growth of their digital literacy skill levels are significantly influenced by the 

usage of Web 2.0 tools in the implementation process.  

 Studies (Efe, Turan, & Ünsal, 2022; Gündüzalp, 2021; Jose, 2021; Pürbudak, 

2020) have determined that the teaching process carried out using Web 2.0 tools 

increases sharing among students and contributes to a collaborative learning 

environment. It was observed that the Web 2.0 tools used in the implementation process 

of this research improved cooperation among students and contributed to the creation of 

common products. It has been noted that Web 2.0 tools used in the processing of the 

Global Connections learning area of the seventh grade social studies course can also 

positively contribute to the development of students' digital citizenship skills. This 

supports the findings of the International Society for Technology in Education (ISTE), 

2008 and Nebel, Jamison, & Bennet, 2009. 

It was seen that the students did not have difficulty using Edmodo which is the 

main Web 2.0 tool of this research, it contributed to the socialization of the students and 

the development of their extracurricular communication, and the application process 

was the virtual classroom. In the literature, it has been reached that Edmodo is a social 

learning tool that supports social participation (Balasubramanian, Jaykumar, & Fukey, 

2014), is reliable for students (Alemdağ, 2013; Weber, 2012), and creates a social 

learning environment with its easy use (Bicen, 2015; Shockney, 2013). Another result is 

that it is effective in ensuring the participation of students with low classroom 

participation in crowded classroom environments (Egüz, 2020; Rogers, 2011), and 

contributes to active participation and learning (Thongmak, 2013). The increase in 

scores derived from the social sub-dimension of the digital literacy scale utilized in the 

research is supported by both the research findings and studies in the literature. 

It has been concluded that the Renderforest tool used for the acquisition of "S/he 

gives examples to the organizations of which Türkiye is a member" is an effective tool 

for the acquisition. The students demonstrated success in making video animations, 

communicating the material in short and creative ways, and developing collaboration 

and production skills. In the literature, it was reached that the Renderforest tool is 

suitable for my learning (Umar, 2022), it contributes to the development of students' 

thinking skills in creating educational video animations (Almelweth, 2022) and when 

used together with the problem-based learning method, it has a positive effect on the 

development of students' problem solving skills (Sari, & Fathoni, 2022). The findings 

confirm the improvement in the posttest scores on the study's digital literacy scale. 

It has been noted that the StoryJumper tool which is used for the acquisition of 

"S/he recognizes the economic regions and institutions with which Türkiye has a 

relationship" supports the collaborative learning of the students and improves their 
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digital competencies. In the literature, StoryJumper is used to increase interaction, 

develop multiple skills (Fansa, 2020), improve students' digital competencies and self-

confidence (binti Mohammad, & Yamat, 2020), and provide an innovative learning 

environment (Kulaca, 2023; Nurlaela, Ilham, & Lisabe, 2022; Shuguli, 2023) an 

effective tool, supporting the results of this research. It is thought that the results also 

support the increase in the scores obtained from the technical sub-dimension of the 

digital literacy scale. 

It has been observed that the WordArt tool used to acquire "S/he questions the 

stereotypes s/he has towards various cultures" is an efficient tool in revealing students' 

perceptions of various cultures and groups, their thoughts in their cognitive structures, 

and improving their writing abilities. The two word cloud design tools, WordArt and 

WordCloud have been found to be helpful for summarizing the main idea of texts in a 

variety of studies (Calle-Alonso et al., 2018; Hearst et al., 2020; Zhu, Zang, & Tobita, 

2020). Furthermore, it has been concluded that since the interfaces are easy, students 

can easily adapt to them and help create an eye-pleasing visual design. During the 

application process of this research, it was observed that students enjoyed using 

WordArt, that it was a useful tool for converting texts into keywords, and that WordArt 

contributed to summarizing the subject. In the same way, it has been observed that the 

Canva tool for the acquisition of ”S/he develops ideas for solving global problems 

together with friends" also contributes to revealing the thoughts formed in the cognitive 

structures of students, increasing motivation to class, developing sensitivity to global 

problems, developing empathy skills for world problems, during the implementation 

process. Studies in the literature (Erdal, 2021; Kulaca, 2023; Kyllonen, Lipnevich, 

Burrus, & Roberts, 2014; Le, Bo, & Nguyen, 2023; Ramadani, Arizal, & Rahayu, 2023; 

Utami, & Djamdjuri, 2021). Suggest that Canva tool helps students' writing skills, 

increasing motivation towards learning. It has been concluded that it supports users and 

offers practical solutions to users with its rich content. It was determined that the rise in 

the digital literacy scale's cognitive and affective sub-dimension scores, as well as the 

statistically significant difference, supported this claim. 

Implications 

Within the context of both the application procedure and the data gathered 

following the application of the research, some suggestions can be stated as follows: 

• This research which was carried out for the seventh-grade social studies course 

"Global Connections" learning area can also be applied to other learning areas 

and acquisitions. 

• This research which was conducted at the seventh-grade level can also be 

conducted at other grade levels and in different learning areas and the results of 

the use of Web 2.0 tools in social studies teaching can be evaluated. 

• This research which is designed as a quantitative research method with a quasi-

experimental design can be carried out as a mixed method research with 

qualitative research methods such as case study and action research.  

• Web 2.0 tools can be used for gaining 21st century skills in both social studies 

courses and after-school activities. 

• It is possible to implement activities that enhance students' digital literacy by 

incorporating various Web 2.0 tools into various subject areas.  
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ABSTRACT: The aim of this study is to examine how middle school mathematics teachers diagnose and attempt to 

eliminate students' misconceptions in algebra. The study employed a case study method and embedded single-case 

design. The research was conducted with three mathematics teachers working in different state schools and having 

different professional experiences, as well as ten students from the eighth-grade classes of the same schools. The data 

collection instruments used in the study included the Diagnostic Test developed by researchers to identify students 

with misconceptions, the Assessment Framework prepared for the evaluation of teacher performances in diagnosing 

and eliminating student misconceptions, and Semi-Structured Interviews conducted between students and teachers, 

which were recorded and made available in audio/video format. The study revealed that teachers generally resorted to 

conventional methods in the process of diagnosing and eliminating students' misconceptions. In most cases, teachers 

superficially addressed students' errors and did not fully focus on students' thinking. Regarding the processes aimed at 

eliminating student misconceptions, teachers preferred to directly inform students that their answers were incorrect, 

rather than facilitating students in recognizing their own mistakes. The findings highlight the need to increase 

teachers' awareness and student knowledge regarding misconceptions in algebra.  

Keywords: Misconceptions in algebra, middle school math teachers, knowledge of student thinking, pedagogical 

content knowledge. 

ÖZ: Bu çalışmanın amacı ortaokul matematik öğretmenlerinin öğrencilerin cebirdeki kavram yanılgılarını tespit etme 

ve giderme süreçlerinin incelenmesidir. Çalışma kapsamında durum çalışması yöntemi ve iç içe geçmiş tek durum 

deseni kullanılmıştır. Çalışma farklı devlet okullarında görev yapan ve farklı mesleki deneyimlere sahip üç matematik 

öğretmeni ve aynı okulların sekizinci sınıf şubelerinde öğrenim gören on öğrenci ile yürütülmüştür. Veri toplama 

aracı olarak kavram yanılgısına sahip öğrencilerin belirlenmesine yönelik araştırmacılar tarafından geliştirilmiş olan 

Teşhis Testi, öğretmenlerin kavram yanılgılarını tespit etme ve giderme süreçlerinin değerlendirilmesine yönelik 

olarak hazırlanmış olan Değerlendirme Çerçevesi ile öğrenci ve öğretmenler arasında yürütülmüş olan ve ekran/ ses 

kaydı alınarak saklanabilir hale getirilmiş olan Yarı Yapılandırılmış Görüşmeler kullanılmıştır. Çalışma sonucunda 

öğretmenlerin öğrencilerin kavram yanılgılarını tespit etme ve giderme süreçlerinde geleneksel yöntemlere 

başvurdukları görülmüştür. Öğretmenler çoğu durumda öğrencilerin hatalarını yüzeysel olarak ele almış ve öğrenci 

düşüncesine tam olarak odaklanamamışlardır. Öğrenci yanılgısının giderilmesine yönelik olarak yürütülen süreçlerde 

ise öğretmenlerin, öğrencilerin kendi hatalarını fark etmelerini sağlamak yerine, onlara cevaplarının yanlış olduğunu 

doğrudan söylemeyi tercih ettikleri gözlenmiştir. Bu çalışmanın sonuçları, cebirdeki kavram yanılgıları konusunda 

öğretmenlerin farkındalıklarının ve öğrenci bilgilerinin arttırılması gerektiğini ortaya koymaktadır. 

Anahtar kelimeler: Cebirdeki kavram yanılgıları, ortaokul matematik öğretmenleri, öğrenci düşüncesi bilgisi, 

pedagojik alan bilgisi. 
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From past to present, mathematics has generally been perceived as a difficult 

and complex subject, and one of the reasons for this perception is its abstract nature 

(Baykul, 2014; Martino et al., 2023; O’Leary et al., 2017; Reyes et al., 2019; Yang et 

al., 2020). Students often have difficulties in abstract thinking processes when trying to 

understand mathematical concepts without having the opportunity to observe them 

concretely. In particular, algebra stands out as one of the areas in school mathematics 

that students have difficulty in understanding due to its abstract nature (NCTM, 2000). 

The field of algebra employs functions as a means of illustrating mathematical 

relationships, analyzing change, and highlighting connections between quantities. These 

functional relationships are conveyed and abstracted through the use of mathematical 

symbols. Algebra, often described as generalized arithmetic, was defined by Kieran 

(1992) as a discipline that represents numerical relations and mathematical operations. It 

utilizes symbols and generalized numbers to solve equations, examine functional 

relationships, and establish a system of expressions and relations (Lew, 2004). As an 

integral component of the secondary school mathematics curriculum, algebra is 

functionally employed across all areas of mathematical learning, imparting a 

comprehensive structure to the subject. According to Moses (2000) and Strong and 

Cobb (2000), algebra should be included in the education of all students, as it serves as 

a critical gateway to advanced mathematics and to many respected professions. 

  In the realm of school mathematics, algebra is often perceived as the application 

of symbols, solving complex equations, and simplifying algebraic expressions. 

However, algebra encompasses much more than these aspects. It is crucial that students 

develop an in-depth understanding of the mathematical structures and algorithms 

underlying the use of algebraic concepts and symbols and gain insight into their 

application in a variety of situations (NCTM, 2000). In the absence of such an 

understanding, concepts are poorly understood and cannot be related to each other, 

symbols lose their meaning and algorithms are simply memorized without being 

understood. As a result, various learning difficulties and misconceptions may arise. 

Similarly, Suparno (2005) argues that when students have difficulty in understanding a 

new concept and cannot assimilate it into their mental schema, they develop their own 

incoherent conceptual framework that is different from the actual concept. 

In mathematics learning processes, it is seen that students develop many 

misconceptions of different types, especially in algebra. Research on algebra teaching 

has been conducted over the years, and some of the problems have been solved in these 

studies, but many problems still persist (Baş et al., 2011; Dede & Peker, 2007). Among 

these studies, Barbieri et al., (2019), Demirören (2019), Lucariello et al., (2019) and 

Ralston and Li (2022) show that students still lack basic competencies to effectively 

handle variables, algebraic expressions and equations. Current studies conducted in 

Turkey (Birgin & Demirören, 2020; Çakmak Gürel & Okur, 2017; Demirören, 2019; 

Örnekçi, 2019; Şahiner, 2018; Şahin & Soylu, 2011) also report that there are still 

problems in teaching algebra. Accordingly, in Demirören's (2019) study, it was 

determined that some students had various misconceptions in visual and geometric 

representations of algebraic expressions, selection and priority of operations, and setting 

up and solving equations. In this study, different types of students' misconceptions 

about understanding algebraic expressions, writing them in different forms, performing 

operations with algebraic expressions and solving equations were reported. Birgin and 
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Demirören (2020) found that students who could not establish the algebra-geometry 

relationship had difficulty in understanding algebraic expressions and could not move 

from pattern to algebraic equation. It was also observed that students' errors in simple 

visual and algebraic expressions were caused by choosing the wrong algebraic 

operation, ignoring parenthesis in algebraic expressions, misinterpreting the shape 

pattern and arithmetic operation errors. Çakmak Gürel and Okur (2018) examined 

misconceptions about equality and equation in their study. In terms of misconceptions, 

it was determined that students had the misconception that ‘variables are always 

different from each other’ at the highest level and ‘not considering the importance of 

parentheses in algebra’ at the lowest level. In his thesis study, Örnekçi (2019) mentions 

different types of misconceptions that eighth grade students have about slope. 

According to the results of Şahiner (2018), it was determined that students had various 

misconceptions about algebraic expressions. It was determined that students could not 

mathematically structure identity expressions and had difficulty in modeling. In 

addition, it was found that they had misconceptions about factoring and simplifying 

rational algebraic expressions. Şahin and Soylu (2011) reported the misconceptions 

regarding the variable as overlooking the variables, processing the different units under 

the same unit, focusing on ‘x’, ‘y’ variables, not being able to find the connection 

between the verbal expressions and the variables, reducing the variables to constants, 

attributing digits to the variable in multiplication, confusing the ‘x’ unknown with the 

multiplication sign and not using parenthesis. In their study, Ralston and Li (2022) 

reported that students focused on the operational meaning of the equals sign rather than 

its relational meaning and saw the equals sign as a symbol expressing a result. 

Lucariello et al. (2019) revealed students' misconceptions about the concept of variable. 

These misconceptions include ignoring the variable, perceiving the variable as a label of 

an object, and seeing the variable as an unknown value.  

Therefore, in order to solve this problem in algebra teaching, it is necessary to 

seek answers to two basic questions: How can students' algebra learning process be 

improved and how can misconceptions be corrected? Although there are many studies 

in the literature on improving algebra learning processes, the persistence of the existing 

problem led this study to focus on the answers to the second question. Accordingly, this 

study focuses on exploring strategies to eliminate students' misconceptions in algebra. 

Knowledge of Student Thinking in Eliminating Misconceptions 

Misconceptions are caused by students' constructing concepts in their minds in 

line with their own understanding and are generally defined as a phenomenon that is not 

scientifically correct but can be explained by students in their own way (Ebenezer & 

Fraser, 2001). According to Baki (1999) and Driver and Easley (1978), misconceptions 

arise as a result of individuals' experiences and false beliefs. If students have a 

misconception in their prior learning, it is highly likely that new concepts will also 

contain misconceptions because mathematics is learned in a relational way. However, 

since these misconceptions arise from students' incorrect coding of new information in 

their minds and are supported by the individual’s experiences, these are constantly 

resistant to change (Tafara, 2015). In this context, Minstrell (1982) see misconceptions 

as permanent barriers to conceptual understanding. For this reason, as educators, we 
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need to know the underlying causes of these conceptions and take measures to create 

more efficient learning environments (Ojose, 2015). 

In this context, teachers should be aware of their students' ways of thinking, 

anticipate scenarios in which students may form misconceptions, and organize their 

teaching accordingly. All these processes are associated with knowledge of student 

thinking (K-ST), as an important component of pedagogical content knowledge (An et 

al., 2004; Shulman, 1987). Pedagogical content knowledge, which is defined as the 

knowledge of how to teach a certain subject (An et al., 2004), is expressed in most 

studies with the components of subject knowledge, pedagogical knowledge, student 

knowledge, and curriculum knowledge (An et al., 2004; Morine-Dershimer & Kent 

1999). One of these components, K-ST, is defined as knowing the characteristics of a 

particular group of students and planning the teaching accordingly by creating a 

classroom environment that meets the needs of these students (Fennema & Franke 

1992). An et al. (2004) mention four components of K-ST. These are i) building new 

knowledge on the student's existing ideas, ii) identifying students' misconceptions, iii) 

involving students in mathematics learning processes, and iv) encouraging students' 

thinking about mathematics. In the same study, the authors stated that teachers should 

link students' prior knowledge with new ones through various representations, 

examples, and manipulatives, and focus on students' conceptual understanding rather 

than procedures or rules. Teachers also need to accurately identify students' 

misconceptions and eliminate such misconceptions by using appropriate questions or 

tasks. In this context, strong student knowledge enables teachers to measure how well 

students understand mathematical concepts, to understand possible misconceptions and 

their causes, and to develop clear strategies to correct these misconceptions (An & Wu, 

2012; Even & Tirosh, 1995). 

Purpose 

Since it is not possible to completely prevent students' misconceptions (Ünlü, 

2015), instructors in mathematics education will always encounter students with 

misconceptions. Based on this fact, it is important how to behave in these situations. 

Considering the misconceptions that students have in algebra, it is necessary for 

teachers to be aware of these misconceptions and to be able to use appropriate teaching 

methods and strategies to overcome these misconceptions. Therefore, in this study, 

knowledge of student thinking was used in the context of pedagogical content 

knowledge.  

However, when the studies about student misconceptions in algebra are 

examined in the literature, most of them (Aydın-Güç & Aygün, 2021; Akhtar et al., 

2020; Bush & Karp, 2013; Erdem & Aktaş, 2018; Rathnayake & Jayakody, 2022; 

Sarımanoğlu, 2019; Welder, 2012; Yasseen et al., 2020) focused on the current situation 

but practical studies on how to diagnose and eliminate existing misconceptions 

(Bingölbali, 2010; Chick & Baker, 2005; Erdem & Sarpkaya-Aktaş, 2018; Kılıç, 2011) 

were found to be quite limited. In one of these studies, Bingölbali (2010) investigated 

how mathematics teachers deal with student difficulties in their lessons. In this study, 

five primary school teachers' mathematics lessons were observed in order to reveal how 

they intervene in students' errors and misconceptions. Algebra activities were utilized in 

the study. Click and Baker's (2005) study with nine middle school teachers was based 
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on interview processes conducted through open-ended questions similar to this study. 

Teachers were compared with students' answers containing misconceptions and were 

asked the question ‘What would you say to a student with such a misconception?’. The 

questions used in this research are related to different subject areas of mathematics. 

Erdem and Sarpkaya Aktaş (2018) investigated the effectiveness of activity-based 

instruction in eliminating misconceptions in algebra. Kılıç (2011) examined student 

knowledge in the context of pedagogical content knowledge of the participants in his 

study with six pre-service teachers. In the study in which she participated as a 

participant observer, the author observed the pre-service teachers during their 

undergraduate course and used different sources such as interviews, observations, 

questionnaires and written documents to collect data. 

Although the studies mentioned here so far differ in terms of purpose and 

methodology, it can be said that they generally try to observe how teachers or pre-

service teachers intervene in students' errors or misconceptions in different learning 

areas. This study differs from other studies in that it focuses on mathematics teachers 

rather than pre-service teachers, focuses only on pre-defined possible misconceptions 

about algebra learning, and offers the opportunity to observe all the processes carried 

out by mathematics teachers and their students in detail. Within the scope of the study, 

it is aimed to obtain richer and more useful data on specific situations. In this context, 

the aim of the study is to examine how mathematics teachers use knowledge of student 

thinking in the process of identifying and eliminating students' misconceptions in 

algebra. The research problem can be expressed as ‘How do mathematics teachers use 

the knowledge of student thinking in the process of identifying and eliminating students' 

misconceptions about algebra?’. 

Method 

This study has a qualitative design, and the case study method was used to 

examine a specific phenomenon or situation in detail during the study process. Within 

the scope of the study, an embedded single case design from different types of case 

study was used. This type is often used to understand a complex event or situation, 

identify cause-effect relationships, or develop a theoretical framework. Besides, in this 

type of studies, there is the existence of more than one analysis unit in a single situation 

(Yin, 2018).  

           Each teacher involved in this study has been considered as a different unit of 

analysis, and a detailed analysis of these different cases has been conducted in an 

attempt to develop a theoretical framework for teachers' process of addressing student 

misconceptions. The results obtained from this study were interpreted on this axis. So, 

the relevant type appears to be suitable for this study.  

Participants 

            The participants in the study consisted of three mathematics teachers and ten 

secondary school students who were selected from the classes taught by these teachers. 

In the determination of the participants, convenient and criterion sampling methods 

were used together. The teachers involved in the study were selected from individuals 

accessible to the researcher, and they volunteered to participate in the study. The criteria 

for selecting teachers included having more than 10 years of professional experience 
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and working in schools with an average level of academic performance in the city 

center. Gender diversity was also considered in the selection of teachers. Therefore, the 

teacher coded as T1 in the study was a male with 13 years of professional experience. 

The teacher coded as T2 was a female with 15 years of professional experience. Lastly, 

the teacher coded as T3 was also a female with 21 years of professional experience. 

            Additionally, ten secondary school students were selected from the classes 

taught by these teachers. In the selection of these students, criteria such as providing 

expected answers to questions in the diagnostic test prepared by the researchers and 

voluntary participation in the study have been taken into account. At this stage, the 

students who were predicted to have misconceptions were included in the study with the 

help of the answers they gave to the questions in the diagnostic test and the explanations 

including the reasons for their answers. 

Ethical Procedures 

            This research was approved by University Social and Human Sciences Research 

Ethics Committee with its decision dated 27.01.2021 and numbered 2020-12. In 

addition, necessary permissions with the 20982064 and 20981990 numbered, were 

obtained from the provincial directorate of national education to carry out the study and 

the institutions of the participating teachers were informed about the study. However, 

parental consent was obtained from the students participating in the study, the 

participation of the students was completely voluntary, and it was stated that any 

participant could leave the study whenever they wanted. Confidentiality principles were 

also complied with within the framework of ethical rules. 

            Data Collection Procedures and Instruments 

In the study process, a diagnostic test was first developed for the possible 

misconceptions that students may have and applied to a total of 94 eighth grade students 

selected from the classes of the participating teachers. Based on the answers they 

provided to the questions in the test, students who were likely to have misconceptions 

were identified. Since the students were asked to explain the reasons for their answers in 

writing in the diagnostic test, student expressions were used in this process. At the end 

of the process, students who were predicted to have misconceptions were paired with 

their teachers. Accordingly, three teachers were matched with a total of ten students and 

semi-structured interview processes were planned between teachers and students. At the 

end of the process, it was tried to reveal how the teachers used the knowledge of student 

thinking in eliminating misconceptions by utilizing the interview processes carried out 

by the teachers. 

Diagnostic Test (DT) 

           In the preparation of the diagnostic test, a comprehensive content was created by 

conducting a literature review in the field, focusing on different types of misconceptions 

in algebra. The categories found in the studies of Sarpkaya-Aktaş (2019), Güler (2014), 

and Baki (2008) have been referenced in the final version of the diagnostic test. 

Accordingly, there are 14 questions in seven different categories in the test. These 

categories are i) Misconceptions about the concept of algebraic expression and 

variable, ii) Misconceptions about the concept of equality, iii) Misconceptions about the 
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concept of identity, iv) Misconceptions about the concept of equation, v) 

Misconceptions about the concept of inequality, vi) Misconceptions about the concept of 

pattern, vii) Misconceptions about linear relations and equations. Expert opinions were 

used for the validity of the test, and a pilot study was conducted for reliability. For the 

pilot study, the test was administered to 27 students from a different school in the same 

school district, and the questions were finalised accordingly. Each of the questions in 

the diagnostic test may contain misconceptions belonging to more than one category. 

Accordingly, the categories to which the 14 questions in the diagnostic test belong and 

questions 4, 5, 7, 9, 10 and 14 in the findings section are given in Appendix.                  

            Semi-Structured Interviews (SSI) 

  In this study, SSIs were conducted between students with misconceptions and 

teachers. Since this study was conducted during the pandemic period, the interview 

process was conducted online and recorded using screen and audio recordings to protect 

the data. No time constraints were imposed on the teachers during the interview 

sessions. Some of the questions in the semi-structured interview form can be 

exemplified by ‘Can you explain to me what you did in this question?’, ‘Why do you 

think this answer is correct?’, ‘Can there be a different solution to this question?’.                 Assessment Framework for Data Analysis 

           In order to analyze the data obtained within the scope of the study and evaluate 

teacher performances, researchers conducted inductive coding processes. All of the data 

obtained from the interview processes were analysed inductively, and an attempt was 

made to develop a framework for how teachers deal with student misconceptions. In this 

process, teacher behaviours were associated with the indicators of K-ST by making use 

of the relevant literature (An et al., 2004; Özaltun, 2014) and an evaluation framework 

was created to outline the interview processes and to analyse teacher performances. 

           In the formation of the framework, the researchers acted together and created 

certain categories and stages for teacher behaviours, and then the views of a faculty 

member who had different studies in the field were consulted for the relevant 

framework. Accordingly, the components of the relevant framework are in Figure 1. At 

the stage of handle of misconception, which is the first stage of the process, the teacher 

examines the student's solution. At this stage, the teacher tries to understand student's 

thinking by using appropriate questions. In the second stage of the process, the teacher 

tries to help the student recognize the misconception and determine the source of his 

mistake. Then, the teacher tries to ensure that the student replaces the wrong knowledge 

with the correct one/ones by using appropriate methods and teaching strategies. During 

the evaluation stage, the teacher implements techniques to determine whether the 

student's misconception persists. Although this process has a hierarchical structure in 

basic stages, in fact all processes are intertwined. For example, in the stage of 

elimination of misconception, the teacher may ask the student to explain his/her solution 

(sub-solutions) with own sentences, in accordance with the indicators belong to the step 

of handle of misconception. Similarly, a teacher who tries to give the correct 

information to the student in the process of restructuring student knowledge, may apply 

the processes related to the evaluation stage and try to control whether the student 

understands the outputs of the pedagogical methods used in the process or not. 
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Figure 1  

Components (Stages) of the Evaluation Framework 

 

            Therefore, although it is not possible to separate this intertwined process with 

definite boundaries, the relevant framework has been formed in general terms to carry 

out the data analysis process in the study and relevant indicators have been created for 

each step. Based on this structure, the indicators created for each stage of the process are 

as follows (Table 1). 

 

Table 1 

Assessment Framework and Relevant Indicators  

 Inadequate (IA) Partially Adequate (PA) Adequate (A) 

Handle of Misconception 

 

 

Review Student 

Solution 

Prevents the student from 

explaining their solution 

process in their own 

words, as the solution is 

read out to them without 

allowing them to express 

it in their own terms. 

Provides the opportunity 

for the student to explain 

their solution but makes 

inducements during the 

process. 

Allows the student to 

explain their solution 

process in their own 

words. 

 

 

Reveal Student 

Thinking 

Asks more information-

based questions that 

require a single answer, 

where the answer is 

evident from the 

teacher's speed and tone 

of voice or the nature of 

the question itself. 

The questions asked, 

provide partially evidence 

for the student's thinking. 

Asks questions that 

allow the student to 

provide evidence for 

their thinking and 

elaborate on the given 

information. 

Elimination of Misconception 

 

 

 

Helping to Notice 

Misconception 

Does not provide any 

feedback to the student 

regarding the validity of 

their solution. Gives 

incorrect/incomplete 

feedback regarding 

Provides clues for the 

student to recognize why 

their solution is 

incorrect/invalid and gives 

some guidance, but these 

clues and guidance mostly 

Provides the student 

with clues to recognize 

why their solution is 

incorrect/invalid and 

enables them to 

identify the source of 
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whether the solution is 

valid or not. Does not 

facilitate any process for 

the student to recognize 

their misconception. 

remain at the procedural 

or rote knowledge level 

rather than addressing 

conceptual understanding. 

their 

misconception/error. 

Asking Questions*    

 

 

 

Restructuring Student 

Knowledge 

i) The teacher prompts the student to think and develop their ideas based on 

evidence. 

ii) The teacher utilizes different representations and models to facilitate 

conceptual understanding. 

iii) The teacher breaks down/simplifies the concept into sub-concepts in order to 

address student misconceptions. 

iv) The teacher aims to facilitate the construction of accurate knowledge by 

creating a discussion environment through a question/answer method. 

The teacher does not use 

any of the above 

strategies and methods in 

the process of knowledge 

construction. 

The teacher partially 

utilizes the above 

strategies and methods in 

the process of knowledge 

construction. 

The teacher 

appropriately utilizes 

the above strategies 

and methods in the 

process of knowledge 

construction. 

Evaluation    

 

Ensuring Control 

The teacher does not 

conduct any control 

process regarding the 

continuation of the 

misconception. 

The teacher partially 

addresses the control of 

the misconception by 

asking questions like "Do 

you understand?" 

The teacher ensures 

the continuation of the 

misconception by 

checking through 

similar situations. 

 *Asking questions- Reveal student thinking stages have the same indicators.  

 

           The framework and related indicators in Table 1 were used to evaluate teacher 

performances in interview processes. The encoder reliability for the coding processes of 

teacher behaviours was calculated in data analysis processes and in case of conflict, the 

relevant records were listened again, and the researcher codings were finalized. 

Findings 

          In this study, the performance of three different teachers in diagnosing and 

eliminating student misconceptions can be summarized based on the processes included 

in the evaluation framework as follows. The data in the Table 2 are generated based on 

the high-frequency performances of the teachers. 

Upon examining the data presented in Table 2, it can be observed that the teachers 

generally exhibited similar and inadequate performances throughout the entire process. 

However, it is evident that T3 coded teacher demonstrated significantly better 

performance compared to the other teachers. However, when considering different 

stages of the process, it can be said that the teachers exhibited better performances in 

ensuring control compared to other stages. 
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Table 2 

Teacher Performances for Diagnosing and Eliminating Misconceptions 

 Teacher Performances 

 T1 T2 T3 

Handle of Misconception    

➢ Review Student Solution IA IA IA 

➢ Reveal Student Thinking IA IA PA 

Elimination of Misconception    

➢ Helping to Notice Misconception IA IA PA 

➢ Asking Questions IA IA PA 

➢ Restructuring Student Knowledge IA IA PA 

Evaluation    

➢ Ensuring Control IA PA PA 

 

          In order to present the findings obtained from this research in more detail, in this 

section, the performances of the participating teachers will be exemplified with selected 

direct quotations. The exemplification aims to highlight crucial aspects of their 

performance. The quoted questions in this section are provided in appendix. 

  Findings Obtained from Teacher Coded T1 

           The teacher with the code T1, showed inadequate performance in the majority of 

the interview processes. This teacher read and solved all the questions himself 

throughout the process and did not pay much attention to the students' solutions. This 

teacher, who used totally traditional methods, received feedback from his students 

solely to validate himself, and did not include questions that attempted to disclose how 

they thought. It was observed that the teacher in question attempted to explain the 

correct answers to the students (without revealing the reasons) rather than correct the 

students' misconceptions. The interview process conducted by the T1 coded teacher 

regarding the 5th, 9th and 10th questions in the diagnostic test is given below 

respectively. 

Example Case 1: T1 for the 5th question. Some excerpts from the interview 

between the T1 and the student who stated that the given problem solution is correct, are 

provided below. This student accepted the solution with 96-69/(7-a) written as 27/ (7-a). 

T1: Any idea how to solve this question? (The teacher writes the question again as)   

Student: …. (She cannot give an answer). 

T1: Because the unknown is the denominator of this expression, we can answer this 

question as follows. What number is subtracted from 96 to yield 9? 

Student: 87 

T1: So, we can say that this expression is equal to 87, right? Can we now imagine that the 

number 1 is under 87 here and perform the cross multiplication? 

Student: Yes. 
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T1: (The teacher equated the given expression to 87 and discovered the value of ‘a’ as 

180/29 by conducting the whole process herself). Equalizing the denominator was a bit of a 

challenge here because it was in the unknown denominator. So, whatever I subtract from 96 

equals 9, we found the answer. Ok? 

Student: Yes. 

            The teacher does not implement any method to reveal the reasons of the 

student’s wrong answer and addressing the student's mistake, instead, he solves the 

supplied problem himself. However, this student thinks that the equation of   96-69/(7-

a) =9 can be written as 27/(7-a) =9. It is likely that the learner did not grasp the division 

operation in the given expression, or that the operation priority rule was violated. The 

teacher was content to show the student the correct solution for the question instead of 

focusing on the wrong solution.  

            During the phase of ‘review student solution’ for the ‘handle of misconception 

process’, this process was coded as inadequate because the teacher read the student's 

solution himself and did not give the student the opportunity to explain her solution. 

Since the teacher did not take any action to elicit student thinking, the process of ‘reveal 

student thinking’ was also coded as inadequate. For the process of ‘elimination of 

misconception’, the process was coded as inadequate because the teacher did not take 

any action to make the student realize that the solution was wrong during the phase of 

‘helping to notice misconception’. Regarding the ‘asking questions’ phase, it was 

accepted that the teacher performed inadequately because he asked such questions that 

the answer was generally given by him and only wanted to be confirmed. In the process 

of ‘restructuring student knowledge’, the teacher's performance was coded as 

inadequate because he did not use any strategies or methods in this process. Finally, 

since the teacher did not carry out any process to determine whether the student's 

misconception continued during the ‘ensuring control’ phase of the ‘evaluation’ 

process, his performance was coded as inadequate. 

           Example Case 2: T1 for the 9th question. In question 9, the student stated that 

the solution given was correct. Some parts of the interview process between this student 

and the teacher coded T1 are given in Figure 2. This student believes that the equation 

has no solution. The reason for the student's thinking may be due to a misconception 

designed by the researchers or it may be because the student has a different perspective. 

If the student has a misconception, she may claim that since the numerator is doubled in 

the given expression, the denominator should also be doubled and therefore the 

expression should be written as ‘6x’ instead of ‘x+1’. Although this claim is true, the 

fact that the student thinks that 'x+1' and '6x' are different from each other constitutes 

the reason for the student's thinking that the given equation does not have a solution. 

Therefore, the process and questions that the teacher will ask in order to reveal the 

student's thinking are of great importance. 

           In this process, the teacher solved the equation himself and reached the solution 

x=1/5. Here, the operations performed by the teacher without taking into account the 

student's thoughts are noteworthy. The teacher ignores the student's mistake and accepts 

that ‘x+1’ is equal to ‘6x’ and does not question the meaning of the result x=1/5. It is 

also noteworthy that at the end of the process, the teacher did not carry out any process 

to determine whether the student understood the solution of the problem or whether she 

had any questions. 
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Figure 2 

Student and teacher solutions for the 9th question 

 

T1: What is the first solution that comes to your mind to solve this question? 

Student: …to equalise the denominators.  

T1: Yes, it’s possible, it can be done, and what about doing the cross multiplication here? 

Student: Yes, maybe. 

After that, the teacher reached the solution by performing the necessary 

mathematical operations for the solution of the problem and found the x value as 1/5. 

Then, the teacher handled the question in a different way. 

T1: When you look at the solution to this question, what happened to x? Did it become 2x, 

doubling? So, what happens if I double 3x as well? 

Student: 6x 

T1: It should be 6x. So, we can write x+1=6x. 

Therefore, in this question, since the teacher coded T1 did not carry out any 

process to reveal the student thinking, to make her notice and eliminate her 

misconception, and to determine whether the student's misconception continued or not, 

all stages for the processes of ‘handle of misconception’, ‘elimination of misconception’ 

and ‘evaluation’ were coded as inadequate. 

            Example Case 3: T1 for the 10th question 

Figure 3 

Student solution for the 10th question 

 

           Below is the interview process conducted by the T1 coded teacher with the 

student who made the mistake in Figure 3 for the 10th question. 

T1: Your answer is wrong, now let's look at your mistake. (3b + 9) /2 =36, now what did 

you do here? You simplified 36 and 2, but what were we doing in the rational equations? 

Student: Don’t know. 
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T1: (Teacher solves the question by equating the denominator). In rational equations, we 

solve the equation by equating the denominator, not by simplification. 

            In this question, it is seen that the teacher only uses rote knowledge to correct 

the student's mistake and continues the process without questioning the reason or source 

of the student's wrong answer. For this reason, the teacher's performances in all 

processes were coded as inadequate in this question as in the other questions. 

Findings Obtained from Teacher Coded T2 

            When the interview processes conducted by the T2 coded teacher were 

examined, it was seen that this teacher read the student solutions throughout the process 

and conducted the process in a teacher-centered manner. This teacher generally used a 

rule-based approach when addressing students' misconceptions and asked them to 

remember the rules they had memorized while providing correct information. It was 

observed that the teacher did not focus much on why the student's solution was wrong. 

In addition, she did not check whether the students' misconceptions persisted, but only 

asked questions such as ‘Do you understand?’ and ‘Okay?’. Throughout the process, it 

was observed that the teacher displayed partially adequate and mostly inadequate 

performance. The interview process conducted by the teacher coded T2 regarding the 

4th and 14th questions in the diagnostic test is given below, respectively. 

           Example case 1: T2 for the 4th question. Some parts of the interview process 

between the T2 and the student who said that the given solution of the problem is 

correct, are given below. This student considered the solution in which ‘13-7x’ is 

written as ‘6x’ to be correct. 

T2: You answered this question wrong; would you like to have a look again? 

Student: (he doesn’t say anything) 

T2: What were we doing in such questions, were we grouping the known (variables) to one 

side and the unknown (variables) to the other in such questions? 

Student: Yes. 

T2: Well, you said that this solution is right, how did we get 6x? 

Student: I don’t know. 

T2: So, let's try it again. You tell me what you want, and I'll write it. Known variables on 

one side and unknowns on the other, correct? 

            Following that, the teacher solved the problem with the help of the student and 

arrived at the conclusion . 

T2: So, the answer given in the question is correct ( ) but is the solution correct? 

Student: No.  

T2: In other words, the result is correct by chance, but this procedure was wrong from the 

beginning. You know what she did here, she subtracted 7x from 13 and said 6x, then I can 

subtract 3x from 9 as well. It's a bit of ridiculous solution. The answer is correct, but the 

solution is wrong, understand? 

Student: Yes.  

            Here, it is seen that the teacher partially involved the student in the process but 

did not explain the reasons for the incorrect mathematical knowledge to the student. 

Therefore, it can be said that the teacher did not give the student enough opportunity to 

question the current situation. 

1x =

1x =
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In the process of 'handle of misconception’, the stages of ‘review student 

solution’ and ‘reveal student thinking’ were coded as inadequate because the teacher 

directly told the student that she answered this question incorrectly and did not give the 

student the opportunity to explain her thinking. Since there was no teacher intervention 

in the ‘helping to notice misconception’ and ‘asking questions’ stages of ‘elimination of 

misconception’ stage, these stages were also coded as inadequate. However, since the 

teacher partially involved the student in the process at the ‘restructuring student 

knowledge’ and used her ideas in the solution process, this stage was coded as partially 

adequate. During the ‘evaluation phase’, although the teacher did not carry out a process 

to determine whether the student's misconceptions persisted or not, his performance at 

this stage was coded as partially adequate since he used questions such as ‘did you 

understand’ during the interview process. 

            Example Case 2: T2 for the 14th question 

Figure 4  

Student solution for the 14th question 

 

            The relevant part of the interview process conducted by the T2 coded teacher, 

regarding the student mistake (given above) is given below. 

T2: Can our unknown be negative? (The teacher says for -x) 

Student: It can’t. 

T2: What do we need to divide each side in order to make it (x) positive? 

Student: -1. 

T2: So, this side is x, and this one is -4? Ok? And do you remember inequalities, how we 

multiply or divide an inequality by a negative number? There was a rule, remember? 

Inequality was shifting. Do you remember this? 

Student: I couldn't remember. 

T2: If we divide or multiply by a negative number, the direction of our inequality changes. 

In the interview process above, it is seen that the teacher tried to correct the 

student's misconception with rule-based knowledge. However, it can be said that the 

mathematical expressions used by the teacher in the process have the potential to lead 

the student to different misconceptions. Expressions such as 'Can our unknown be 

negative' and ‘What do we need to divide each side in order to make it positive' may 

cause misconceptions in students because the minus sign in front of the variable ‘x’ 

does not mean that it is negative.  

Although the above process was inadequate for all stages of the process, the 

stage of ‘reconstructing student knowledge’ was coded as partially adequate because the 

teacher included the student in the process, even if partially, and used her answers in the 

process.  

Findings Obtained from Teacher Coded T3 

            The teacher coded T3 focused on the student's thinking throughout the interview 

processes and tried to progress by relating new knowledge with the student's existing 
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knowledge in most cases. Although this teacher often allowed the student to express his 

own thoughts, question and explore the reasons for the student's misconception, it was 

observed that in some questions she made explanations such as 'this is not true', 'it 

cannot be written this way'. It was observed that the teacher who tried to explain the 

reasons for mathematical rules showed adequate and partially adequate performances in 

most of the interview processes. 

            Example Case 1: T3 for the 7th question. Some parts of the interview process 

between the T3 and the student who said that the given solution of the problem is 

correct, are given below. Based on the information given in Figure 5, it can be observed 

that the student, using the distributive property, arrives at the equation 0=0 and 

concludes that the equation has no solution. 

            Figure 5 

Student solution for the 7th question 

 

T3: What if I told you that I found a=1, how would you check if this is the right solution? 

Student: Do we assign value of 1 to ‘a’, and proceed accordingly? 

T3: Yes, set a=1 and see what happens. 

Student: Ok, 12=12. 

T3: So, is the value of 1 for ‘a’ which I found, is wrong? 

Student: Yes. 

T3: Why, 12=12 is not a wrong situation? 

Student: Oh, yes. (The student thinks a little here but cannot be sure). Is it correct? 

After this conversation, the teacher changed the course of the interview and tried 

to clarify the underlying concepts to the student. 

T3: Have you ever heard of something called ‘identity’ as a mathematical subject? 

Student: Yes. 

T3: Well, can you write an identity that you know for me? 

Student: I saw the topic, but I can't remember right now. 

T3: Ok, have you ever heard of something called ‘equation’ as a mathematical subject? 

Student: Yes. 

T3: Well, can you write an identity that you know for me? 

Student: Ok, 2x+3=15. 

T3: Well, if we look at the equation you wrote,  2x=12 and x=6 so the solution of the 

equation you wrote, is 6. So let me write you an expression like this, 2(x+3) =2x+6. Is this 

an equation or not, let's talk about it with you. 
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Student: That’s an identity. 

T3: Oh, why? 

Student: Because they are equal. 

T3: Huh okay because the left side and the right side are equal. There is a ‘identity’ when 

the left and right sides are equal. Now you can substitute any value for ‘x’ in the expression 

we call identity, because the left side and the right side are equal. Now if we say x=1, we 

get 8=8. If we say x=2, we get 10=10. If we say x=3, we get 12=12. In other words, 

equality has already been attained and is known as ‘identity’ regardless of what we write in 

place of x (we don't say there is no solution). So, every number is a solution for identities. 

If the right and left sides are equal, we say that this equation is provided for each number. 

            Here, it is seen that the teacher tried to explain the concepts of 'equation' and 

'identity' to the students. It was accepted that the teacher's explanations here were 

partially adequate in terms of reconstructing knowledge. The reason for this situation is 

that although the teacher tries to present the information with reasons, she cannot give 

up the approach of giving memorized knowledge and does not allow the student to 

construct the knowledge herself. 

     At the stage of ‘review student solution’ in the process of ‘handle of 

misconception’, it was observed that the teacher did not give the student the opportunity 

to explain her solution and focused directly on the process. Therefore, the related stage 

was coded as inadequate. However, since the teacher predicted how the student thought 

and gave the wrong answer to this question, the stage of ‘reveal student thinking’ was 

coded as adequate since the teacher asked questions which enabled the student to 

elaborate on the knowledge she had and provided evidence for her thinking. The 

'helping to notice misconception' stage of the ‘elimination of misconception’ process 

was coded as partially adequate because even though the teacher provides guidance on 

why the student's thinking is wrong, these remain at the procedural level rather than the 

conceptual level due to the rote definitions used by the teacher regarding the concept of 

identity. The stage of ‘asking questions’ was coded as partially adequate because the 

questions asked by the teacher in this phase of the ‘elimination of misconception’ 

process partially provide sufficient evidence about the student's thinking. The stage of 

‘restructuring student knowledge’ was coded as partially adequate because the teacher 

was able to partially develop it based on student ideas. Finally, since the teacher did not 

carry out a process to determine whether the student’s misconception persisted or not, 

the ‘ensuring control’ phase of the ‘evaluation’ process was coded as inadequate. 

Discussion and Conclusion 

           This study aimes to observe how mathematics teachers diagnose and attempt to 

eliminate the misconceptions held by their students and examined the pedagogical 

methods and strategies used by the teachers throughout the process. Based on the 

theoretical foundation of the framework, the study aimed to reveal the extent to which 

teachers can benefit from student thinking in identifying and eliminating students' 

misconceptions. 

As a general comment, it was observed that all teachers in this study focused on 

the result rather than the cause in student solutions and tried to explain only the correct 

solution to the students. Unfortunately, there was no teacher who questioned the reasons 

behind the students' answers sufficiently during the study. Although all of the teachers 

participating in the study had at least ten years of professional experience, it was 
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observed that all of them preferred to explain or retell the subject during the interview 

process. In general, these teachers tried to ensure that students were able to answer the 

questions correctly without focusing too much on students' mistakes or misconceptions. 

In this process, it was observed that teachers adhered to traditional methods and did not 

generally utilize different pedagogical methods. Related to this situation, studies 

conducted in the literature show that teachers believe that they will have more 

permanent learning and prevent time loss by lecturing themselves (Akpınar & Ergin, 

2005; Erdem & Ersoy, 2009; Keser, 2003, as cited in Gür & Kobak Demir, 2019). Önen 

et al. (2008) show that the reason why teachers do not use teaching methods and 

techniques that allow students to construct their knowledge is that they do not have 

sufficient knowledge on this subject.   

In traditional teaching practices, assessment is done around the axis of true-false, 

pass-fail and there is no opportunity to correct students' mistakes. In teaching practices 

based on the constructivist approach, on the other hand, assessment is carried out to 

reveal students' inadequacies and the reasons for their misunderstandings. The aim is to 

make a diagnosis. Students are given feedback about their deficiencies and 

misunderstandings. Thus, students have the opportunity to complete their deficiencies 

and correct their mistakes within the system (Baki, 2008). In this context, Gelbal and 

Kelecioğlu (2007) concluded that teachers saw themselves as more competent and 

preferred traditional measurement-evaluation methods. The results of the study show 

that teachers have problems using measurement methods due to the crowding of the 

classroom, lack of time and difficulty in preparation. Another reason for the failure to 

implement alternative assessment and evaluation techniques is the resistance of teachers 

to change stereotyped traditional assessment and evaluation approaches (Lambdin, 

1993). Teachers' inability to strike a balance between alternative assessment and 

evaluation approaches and the expectations of traditional education and the 

incompatibility of alternative assessment approaches and traditional methods cause a 

dilemma (Suurtamm, 2004, as cited in Gür & Kobak Demir, 2019). 

When the performances of different teachers are compared, it can be said that 

the teacher with the highest professional experience (T3) had the best performance in 

identifying the causes of students' misconceptions and eliminating them, while the 

teacher with the lowest experience (T1) had the lowest performance. It was observed 

that the teacher coded T3 allowed the students to express their answers in their own 

words during the process of handle of misconceptions and asked questions which 

provide evidence to reveal the students' thinking. During this process, it was discovered 

that the T1 coded teacher generally read the students’ solutions without letting them to 

re-express their thoughts, and even began the process by ignoring the student's incorrect 

solution, and he asked more knowledge-based and single-answer questions. The T2 

coded teacher, on the other hand, followed a rule-based method by taking a more 

behavioural approach than the T3 coded teacher, emphasising on memorised 

knowledge, even if he carried out processes to allow students to express themselves and 

disclose their thinking. It can be said that the T2 coded teacher has a performance 

between the other two teachers' performances. In the last step of the interview 

processes, it was observed that T3 coded teacher asked his students ‘Did you 

understand?’ ‘Okay?’ questions to control student learnings. Furthermore, it was 

discovered that this teacher (T3) controlled whether or not the misconceptions continues 
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by having the student develop a solution again using similar examples in some cases. 

While the T2 coded teacher is trying to provide the control of student learning by asking 

questions such as ‘Do you understand?’, ‘Ok?’, it was observed that the teacher with the 

lowest professional experience (T1) did not carry out any control process to determine 

whether the mistakes/misconceptions continued or not in most cases, and after solving 

the subject problem, he went directly to answering other questions. So, it can be stated 

that as teachers' professional seniority grows, they apply their knowledge of student 

thinking more effectively in the context of pedagogical content knowledge for this 

study. Although there are not many studies examining the processes of eliminating 

students' misconceptions in the literature, there are studies examining teachers' 

pedagogical content knowledge in the context of student thinking knowledge. 

According to these studies' findings (Carpenter et al. 1988; Feiman-Nemser & Parker, 

1990; Shulman, 1987; as cited in Cochran et al., 1993), novice teachers exhibit 

inadequate pedagogical content knowledge, which is consistent with the findings of the 

present study. A beginner teacher may also lack a logical framework for delivering 

information, according to Cochran et al., (1993), who also noted that novice teachers 

frequently rely on unmodified subject knowledge that is taken directly from the text or 

curriculum materials. According to Brown and Borko (1992), beginner teachers are not 

always ready to take on the tasks that are required of them as developmentally 

competent mathematics teachers. According to Grouws and Schultz (1996), teachers 

should be aware of their students' thinking styles so that they may address their students' 

present mathematical knowledge and misconceptions in the classroom. 

           When the findings obtained from this study are considered in terms of teacher 

performances, it is seen that there are different studies with similar results in the 

literature. Mulungye (2016) found in his research with fifteen mathematics teachers 

that, while teachers are aware of student mistakes and misconceptions, they are unable 

to apply their knowledge to eliminate these misconceptions. It was reported that the 

teachers in the study used teacher-centered instruction, so the weak students were 

identified and supported during classroom discussions. The analyses based on the 

statistical methods used in the study, revealed that the student errors did not occur by 

chance, but rather as a result of the teacher's methods. Therefore, teacher practices are 

very important in teaching algebra. Kimii and Declark (1985) suggests that teachers' 

focus should be on students' thinking rather than correct answers. We can say that this 

proposal, which was made years ago, still maintains its importance and up-to-dateness 

today. Because the teachers in this study generally focused on taking the students to the 

right solution rather than correcting their misconceptions.  

           In this part of the research, the discussion on teacher performances will continue 

to be carried out through the pedagogical methods used by teachers regarding the 

subject. As a result of this research, it was seen that the methods used by teachers in the 

process of eliminating misconceptions were traditional and limited. When the results of 

the studies in the literature are examined, it can be said that in parallel with the results 

obtained from this study, teachers generally prefer similar methods in the process of 

eliminating misconceptions, and they do not generally interfere with the student to 

recognise his mistake. In these processes, it is seen that the teachers directly tell the 

student their mistake or explain/tell the concepts/subjects again. Different studies in the 

literature (Bingölbali, 2010; Bursalı & Gökkurt-Özdemir, 2019; Chick & Baker, 2005; 
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Scleppenbach et al., 2007; Şahin et al., 2016; Şahin, 2011) state that teachers prefer to 

tell the students the correct answer, give the rule directly, or ignore the mistake. In this 

context, it’s revealed that the instructional explanations of teachers and teacher 

candidates in eliminating misconceptions are inadequate. Although instructional 

explanations in which the knowledge of student thinking is used extensively, are one of 

the most important dimensions of pedagogical content knowledge and studies in the 

literature (Gökkurt-Özdemir & Soylu, 2017; Kılcan, 2006; Kinach, 2002a, 2002b; Şahin 

et al., 2016) show that the instructional explanations used by teachers and pre-service 

teachers are generally rote-based and rule-process-oriented rather than understanding. 

These situations, which were revealed in the literature, were also frequently observed on 

the data obtained from this study. Related to this, Borko and Putnam (1996) and 

Thompson (1992) stated that the explanations of a teacher without adequate conceptual 

knowledge, would not be at the conceptual level and that the explanations of a teacher 

who sees mathematics as a set of rules would be rule-based. According to Ersoy and 

Erbaş (2005), when it comes to teaching algebra, teachers frequently overlook the 

conceptual side of the idea of variable and emphasize its practical aspect. Therefore, as 

expressed in these research findings, the teachers in this study mostly focused on the 

correct response rather than student misconceptions, and on rule knowledge rather than 

concept knowledge. So, it is seen that the situations expressed in the literature are still 

valid today. 

This research deals with misconceptions in algebra and shows that students still 

have a wide range of misconceptions in algebra. While this research focuses on the 

elimination of these misconceptions, there is no doubt that taking instructional measures 

to prevent the emergence of these misconceptions will contribute to the field. The 

teaching methods to be used in overcoming the difficulties experienced in the field of 

algebra learning are of great importance. Kaya (2015) states that different teaching 

methods used in the lessons provide meaningful and lifelong development of students' 

algebraic thinking skills. The transition from arithmetic to algebra can be facilitated 

when students have physical experiences in order to comprehend abstract algebraic 

knowledge (Tunç et al., 2012). Baykul (2014) suggests using models to concretize 

abstract concepts in algebra teaching and that these models help in the comprehension 

of algebraic expressions as well as the ability to perform operations with algebraic 

expressions and the concept of identity. Similarly, Bukova Güzel (2016) states that it is 

important to make use of real-life visuals or visualization, which we can use as concrete 

models in the construction of algebraic expressions, to conceptualize the subject and to 

increase student motivation in order to realize qualified understandings. Therefore, it 

can be said that the studies in the literature suggest using visualization to reduce student 

difficulties in algebra teaching. 

All mathematical concepts are related to one another, and hence the teaching of 

any concept in teaching processes is dependent on other (premise) notions that are 

necessary for this concept. As a result, learning a concept wrongly, creates a barrier for 

all future concepts to be taught. Considering that one of the areas where misconceptions 

are observed most in mathematics education is algebra, it will not be possible to 

completely prevent these misconceptions, so ways to eliminate them should be found. In 

this context, it is important to present the results of this research and making 

suggestions for the future in the light of these results. According to Tafara (2015), the 
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literature indicates that student misconceptions are difficult to resolve. Even if the 

student's misconception is eliminated, it is common for the same misconception to 

resurface after a period. As a result, active participation by students in the process of 

overcoming misunderstandings is a key need in removing these misconceptions. 

However, the findings of this study demonstrate that teachers still utilise traditional 

ways to eliminate student misconceptions and focus on the outcome rather than the 

process. So, it appears to be a serious problem in mathematics instruction today. 

Limitations and Recommendations 

            In order for teachers to be aware of student misconceptions and to acquire more 

effective methods to eliminate them, courses or activities to create awareness on the 

subject can be held in teacher training institutions. Teachers might attend in-service 

programmes to learn about misconceptions and how to overcome them. Collaborations 

on this topic might be created between schools and educational institutions. 

Academicians or professionals can create materials for teachers to use in identifying and 

correcting student misconceptions in this setting. It is thought that teachers who 

frequently encounter student difficulties and misconceptions in the classroom and 

having difficulties in teaching processes, will show great interest in these materials and 

resources. 

            This research was conducted with three mathematics teachers, so this can be 

considered as a limitation for the study. In addition, the time allocated to the interview 

processes for the teachers involved in this research is a limitation for them. Although 

there is no time limit for the relevant interviews, the number of questions can be 

considered as a limitation that prevents teachers from acting more flexible in the 

interview process. In different studies to be conducted on the subject, more participants 

can be studied by focusing more on the quantitative dimension of the subject.      
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Appendix  

The Questions in DT 

Question Type of misconception 

1 ❖ Misconceptions about algebraic expression and variable concept 

• Failure to distinguish the purposes of letter symbols in arithmetic and    algebra 

❖ Misconceptions about the concept of equation 

• İnversion error 

2 ❖ Misconceptions about algebraic expression and variable concept 

• Inability to associate coefficient with terms 

3 ❖ Misconceptions about the concept of equality 

• Thinking that there should always be the same expressions on different sides of 

equality 

• Considering terms close to the equality sign 

4 ❖ Misconceptions about algebraic expression and variable concept 

• Always start on the left 

 

 

5 ❖ Misconceptions about algebraic expression and variable concept 

• Always start on the left 

 

 

6 ❖ Misconceptions about linear relationships and linear equations 

• Misconceptions related to interpreting the graph of linear equations 

7 ❖ Misconceptions about the concept of identity 

• Thinking that a given algebraic expression is either an identity or an equation 
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8 ❖ Misconceptions about the concept of pattern 

• Misconceptions about the concept of nth digit 

9 ❖ Misconceptions about the concept of equality 

• Thinking that there should always be the same expressions on different sides of 

equality 

 

 

10 ❖ Misconceptions about the concept of equation 

• Limited application of the reverse transaction 

❖ Misconceptions about algebraic expression and variable concept 

• Using the constant term instead of the coefficient of the variable 

 

 

11 ❖ Misconceptions about the concept of inequality 

• Not being able to determine the solution set while solving the inequality correctly 

12 ❖ Misconceptions about the concept of equation 

• Errors due to lack of understanding of the transfer method 

13 ❖ Misconceptions about the concept of identity 

• Misconceptions about the identity of a perfect square 

14 ❖ Misconceptions about the concept of equation 

• Inversion error 

❖ Misconceptions about the concept of inequality 

• Not changing the direction of the inequality when the inequality is multiplied by a 

negative number 
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ABSTRACT: This research aimed to investigate the impact of word decoding speed and accuracy on reading 

comprehension in Turkish, which is characterized by a highly transparent and morphologically complex orthographic 

system. The study involved 160 students, half of whom were identified as poor readers, while the other half were 

classified as good readers. These participants were selected from the second and fourth grades of public elementary 

schools. The assessment process involved evaluating participants' isolated word decoding skills using a task that 

measured their ability to decode both real words and pseudowords. Additionally, reading fluency and comprehension 

were measured using grade-level appropriate reading texts. The analysis included a series of MANOVAs as well as a 

mediation model (Model 7) employing Haye's PROCESS macro for SPSS. The findings indicated that the poor 

readers' limited reading comprehension abilities were primarily attributed to their overall deficiency in word decoding 

fluency, with a particular emphasis on their inadequate phonological decoding skills. These results are significant as 

they shed light on the challenges that children with reading comprehension difficulties may face in transparent 

orthographic systems. The attainment of proficient reading comprehension in such languages appears to be influenced 

by the specific aspects of word decoding fluency. 

Keywords: Word decoding, reading fluency, reading comprehension, orthography, mediation model. 

ÖZ: Bu araştırmanın amacı, oldukça saydam ve morfolojik olarak karmaşık bir ortografi sistemine sahip olan 

Türkçe’de kelime çözümleme hızı ve doğruluğunun okuduğunu anlama üzerindeki etkisini incelemektir. Çalışmaya, 

yarısı zayıf okuyucu, diğer yarısı ise iyi okuyucu olarak sınıflandırılan 160 öğrenci katılmıştır. Bu katılımcılar devlet 

ilkokullarının ikinci ve dördüncü sınıflarından seçilmiştir. Değerlendirme süreci, katılımcıların hem gerçek sözcükleri  

hem de sahte sözcükleri çözümleme becerilerini ölçen bir görev kullanarak sözcük çözümleme becerilerini 

değerlendirmeyi içermektedir. Ek olarak, okuma akıcılığı ve anlama, sınıf seviyesine uygun okuma metinleri 

kullanılarak ölçülmüştür. Analiz, bir dizi MANOVA'nın yanı sıra Haye'nin SPSS için PROCESS makrosunu kullanan 

bir aracılık modelini (Model 7) içermektedir. Bulgular, zayıf okuyucuların sınırlı okuduğunu anlama becerilerinin 

öncelikle sözcük çözümleme akıcılığındaki genel eksikliklerine atfedildiğini ve özellikle yetersiz fonolojik 

çözümleme becerilerine vurgu yapıldığını göstermiştir. Bu sonuçlar, okuduğunu anlama güçlüğü çeken çocukların 

saydam ortografik sistemlerde karşılaşabilecekleri zorluklara ışık tutması açısından önemlidir. Bu tür dillerde yeterli 

okuduğunu anlama becerisinin kazanılması, sözcük çözümleme akıcılığının belirli yönlerinden etkileniyor gibi 

görünmektedir. 

Anahtar kelimeler: Sözcük çözümleme, okuma akıcılığı, okuduğunu anlama, ortografi, aracılık modeli. 
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Reading is a multifaceted process that involves various cognitive and linguistic 

abilities (Tunmer, 2008). The Simple View of Reading (SVR-Gough & Tunmer, 1986) 

posits that reading comprehension relies on two essential components: decoding and 

oral language comprehension. Decoding, a crucial aspect of reading instruction, 

encompasses two dimensions: accuracy and fluency. Accuracy pertains to the ability to 

correctly produce the phonological representation of each word, while fluency concerns 

the speed of decoding. Extensive research emphasizes that the majority of young or 

inexperienced readers struggle primarily with word decoding speed and accuracy, which 

leads to significant difficulties in reading, including poor comprehension (e.g. Cutting & 

Scarborough, 2006; Kim et al.,2010; Price et al., 2016). These deficits can be attributed 

to insufficient grapheme-to-phoneme conversions or limitations in fluency, which refers 

to the inability to decode written materials at an appropriate pace.  

The development of fluent decoding skills plays a vital role in the reading 

process. As decoding becomes automatic and more accurate, readers can allocate their 

cognitive resources toward understanding the meaning of the text (Fuchs et al., 2001; 

Wolf & Katzir-Cohen, 2001). Fuchs et al. (2001) emphasized the significance of word 

decoding fluency for proficient reading and suggested that instruction focused on 

fluency holds promise for enhancing the reading comprehension abilities of struggling 

readers. Overall, existing literature consistently agrees that fluent and automatic word 

decoding is a crucial factor in achieving reading comprehension. Various studies 

conducted in different orthographic systems have reported moderate to strong positive 

correlations between word decoding fluency and comprehension (e.g., Fernandes et al., 

2017; Kim et al., 2014; Kuhn et al., 2010; Vaknin Nusbaum et al., 2020). For instance, a 

recent study investigating Hebrew found that reading fluency, assessed in terms of both 

speed and accuracy (excluding prosody), significantly related to the reading 

comprehension skills of second-grade students (Vaknin Nusbaum et al., 2020). 

Similarly, a study focusing on English-speaking students demonstrated a bidirectional 

positive relationship between word decoding fluency and reading comprehension skills 

(Klauda & Guthrie, 2008). Additionally, research conducted in a moderately deep 

orthography, Portuguese, indicated that efficiency in word decoding is foundational for 

the development of reading fluency (i.e., fast and accurate reading) and significantly 

contributes to reading comprehension (Fernandes et al., 2017). In a recent study 

conducted in Turkish, a highly transparent orthography, Turna and Guldenoglu (2019) 

investigated the phonological decoding and reading fluency of Turkish students across 

different grade levels (first, fourth, and eighth). They found a significant relationship 

between word decoding speed and accuracy and reading fluency, with deficits in this 

domain negatively impacting reading fluency across all grade levels. Taken together, 

these findings suggest that word decoding speed and accuracy are critical components 

of reading across orthographic systems, as they are closely associated with reading 

outcomes such as fluency and comprehension. 

Various cognitive models have been developed to explain word decoding 

development, looking at the mechanistic routes by which efficient decoding is achieved 

(Coltheart, 2005; Frost 1998, 2006; Goswami &Ziegler, 2006; Ramus et al., 2003; 

Ziegler & Goswami, 2005). A widely accepted model for the principles of the word 

decoding mechanism is the Dual Route Cascaded (DRC) reading model (Coltheart, 

2005; Coltheart et al., 2001). DRC assumes there are two distinct routes to get from a 
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primitive alphabetic-phonological stage to a more advanced orthographical one to 

decode words. The first is a phonological or non-lexical route that focuses on grapheme-

to-phoneme conversions through phonological analysis, and the second route is known 

as the orthographical or lexical route, which involves the direct retrieval of written word 

forms from the reader's orthographic lexicon (Coltheart, 2005).The basic assumption of 

DRC is that the phonological route, mapping letters onto sounds, is the initial and causal 

mechanism of the word decoding procedure; it enables beginning readers to decode and 

blend sub-lexical parts of written words to build orthographic representations in their 

mental lexicons (Share, 2011). In this model, the orthographic route is often 

conceptualized in terms of automaticity (fluency) because it is rapid and requires 

minimal effort. As the automaticity approach also argues, an increased use of this route 

eventually increases the speed of decoding and allows the attention once required for 

the task of word decoding to be devoted to reading comprehension. 

The Role of Orthographic Transparency in Reading 

Extensive research has established that the orthographic transparency of a 

language significantly influences word decoding speed and accuracy (Seymour et al., 

2003; Ziegler et al., 2010). Alphabetic orthographies vary widely in terms of the 

consistency of their grapheme-to-phoneme mappings. English, with its inconsistent 

grapheme-phoneme conversions, represents one end of the spectrum, while Turkish, 

characterized by perfect correspondence between graphemes and phonemes, 

exemplifies the other extreme. Seymour et al. (2003) conducted a study to illustrate 

these differences among orthographic systems. They developed a set of simple real 

words and non-words and administered them to first-grade students from 14 European 

countries. Readers of orthographically consistent languages (e.g., Greek, Finnish, 

German, Italian, Spanish) performed strongly in both real word and non-word reading, 

while English readers fared significantly worse, reflecting the inconsistency of the 

English language. Another cross-linguistic study comparing word decoding in English 

and Turkish yielded similar findings. Due to the orthographic transparency of the 

Turkish language, Turkish children demonstrated faster and more accurate word 

decoding skills than their English counterparts by the end of the first grade (Durgunoglu 

& Oney, 1999). These results underscore the impact of the orthographic characteristics 

of a language on word decoding speed and accuracy. 

 Turkish stands out as one of the few orthographic systems characterized by 

highly symmetric transparency in grapheme-to-phoneme conversions (Babayigit & 

Stainthorp, 2011; Durgunoglu, 2006; Durgunoglu & Oney, 1999, 2002; Oney & 

Goldman, 1984; Raman, 2006). The regular orthography of Turkish consistently 

produces one-to-one relationships between graphemes and their corresponding 

phonemes. Notably, a letter in the Turkish alphabet generally maintains the same 

pronunciation across all the words in which it appears (Babayigit & Stainthorp, 2010; 

Oney & Durgunoglu, 1997; Raman, 2006). However, it is important to recognize that 

while Turkish exhibits high orthographic transparency, it is also a morphologically 

complex agglutinative language, distinguishing it from other transparent languages such 

as German, Dutch, and Finnish. Turkish commonly employs suffixation, resulting in the 

formation of long words through the combination of numerous suffixes. This 

morphological complexity, with its iterative loops, allows for the potential creation of 
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words of infinite length through various combinations of suffixes. This intricate word 

formation process can impede the decoding process for readers, particularly those who 

are less experienced, and hinder their fluency in accessing decoded words from their 

orthographic lexicon. One can argue that this particular attribute of the Turkish 

language adds complexity to the word decoding process in reading, emphasizing the 

significance of proficient decoding abilities in facilitating reading comprehension. 

 In conclusion, the significance of word decoding speed and accuracy for reading 

comprehension may vary in highly transparent yet morphologically complex languages 

like Turkish compared to opaque languages like English. However, most studies have 

primarily focused on English-speaking children, and there is limited evidence from 

transparent orthographies. This restricts the generalizability of the findings, given that 

English possesses one of the most-opaque orthographic systems. Furthermore, the 

existing research on the association between word decoding speed and accuracy and 

reading comprehension in a language with unique linguistic characteristics, such as 

Turkish, has yielded inconclusive results. Since the relative importance of word 

decoding speed and accuracy may differ in impacting reading comprehension, it is 

important to investigate the relationship specifically in highly transparent orthographies 

that represent morphologically complex agglutinative languages like Turkish. 

The Present Study 

The objective of this research was to investigate the impact of word decoding 

speed and accuracy on reading comprehension in Turkish, an orthography characterized 

by high transparency and morphological complexity. The study aimed to provide 

valuable insights into the factors that contribute to reading comprehension difficulties in 

transparent orthographies in general, and to shed light on the relationship between word 

decoding speed and accuracy and reading comprehension in a highly transparent and 

morphologically complex orthography specifically. When the literature is examined, it 

is observed that there are studies investigating the relationship between word decoding 

speed and reading comprehension (Aytaç, 2017; Keskin, Baştuğ & Akyol, 2013; Baştuğ 

& Keskin, 2012; Güldenoğlu, Kargın & Miller, 2012; Kargın, Güldenoğlu, & Alatlı, 

2023), as well as studies examining the relationship between word reading accuracy and 

reading comprehension (Arabacı, 2022; Güldenoğlu, et al., 2012). However, a study 

comparing the impact of word decoding speed and accuracy on reading comprehension 

between students with good and poor performance in reading could not be found. The 

study differs from other studies in the literature in that it examines the mediating effect 

of word reading speed and accuracy on reading comprehension. 

Research Questions 

1. Do deficiencies in word decoding speed and accuracy have a substantial 

association with the inability to comprehend text effectively in Turkish? 

2. How are word decoding speed and accuracy related to reading comprehension 

in Turkish, a language characterized by high transparency and morphological 

complexity? 
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Method 

This study, which aims to examine the mediating effect of word decoding speed 

and accuracy on reading comprehension of good and poor readers attending the 2nd and 

4th grades, is in the relational screening model. Relational screening model is a 

screening approach that aims to determine the existence of co-variation between two or 

more variables. In the relational screening model, whether the variables change together 

or not; If there is a change, it is tried to determine how it happened (Karasar, 2006). 

Participants 

The participants consisted of 160 students (80of them were poor readers, 80 

were good ones) recruited from the second and fourth grades in public elementary 

schools in Turkey (Table 1). The two samples were balanced with respect to grade 

levels and gender distribution. The participants in both samples came from socio-

economically disadvantaged backgrounds and were enrolled in regular education 

classrooms. According to their school files:(a) poor readers consisted of students with 

lower reading comprehension performance in their classes, while good ones were 

average; (b) all participants included in the study were individuals who spoke Turkish 

as their native language, had normal vision or corrected-to-normal vision, and did not 

have any diagnosed cognitive disabilities (hearing impairments, intellectual disabilities, 

visual impairments, etc.); (c) good readers were educated in the same class as poor ones.  

In determining the participants, 2nd and 4th grade reading comprehension texts included 

in the Reading Skills Assessment Battery (RSAT) developed by Alatlı et all. (2022) 

were used. 

 

Table 1 

Demographic Distribution of Participants Based on Reader Profile, Gender, and Grade 

Level 

Reader Profile 
Grade 2 Grade 4 

Total 
M F M F 

Poor readers 23 17 26 14 80 

Good readers 16 24 15 25 80 

Total 39 41 41 39 160 

 

To check the participants’ reading profiles, we applied a reading comprehension 

assessment with grade level matched reading texts and multiple choice questions related 

to the texts (for details, see Measurements). We ran an ANOVA, with reader profile 

(poor readers (PR), good readers (TD)) and grade level (second and fourth grades) as 

between-subject factors. Results appear in Table 2. 
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Table 2 

Means and Standard Deviations in Reading Comprehension Considering Reader 

Profile and Educational Level 

Grade Level PR TD Total 

Grade 2 3.10 (1.31) 4.85 (.86) 3.97 (1.41) 

Grade 4 3.42 (.98) 4.85 (.76) 4.13 (1.13) 

All 3.26 (1.16) 4.85 (.81) 4.05 (1.27) 

Note.(Maximum accuracy score= 6, PR : Poor readers, TD: Good readers) 

 

The group comparison yielded a highly significant between-group effect, with 

TD readers demonstrating significantly higher reading comprehension rates compared 

to their poor reader counterparts (F(1,159) = 99.79, p < .01, η2 = .39). The main effect 

of grade level was found to be statistically non-significant (F(1,159) = 1.04, p > .05, η2 

= .00), indicating that overall grade level did not have a significant impact on the 

classification of individuals as good or poor readers. Additionally, the interaction 

between grade level and reader profile was not statistically significant (F(1,159) = 1.04, 

p > .05, η2 = .00), indicating that the reading comprehension differences between the 

two grade levels were similar for both groups (see Table 2). 

Measurements 

Isolated Word Decoding 

We tested isolated word decoding performance using participants' reaction time 

and accuracy in an isolated word (a single word without a suffix) decoding task, with 

two different word statuses (real word and pseudoword). This task included 84 words 

(half were real words and the other half pseudowords) developed in a way that 

conformed to the Turkish language spelling rules and commonly used syllable 

structures (V, V+C, C+V, C+V+C, V+C+C, C+V+C+C), with one to four syllables. 

First, we determined if the real words were familiar to all participants. To test this issue, 

participants' teachers were asked to evaluate the relevance of the selected words to their 

students' level. They verified that each word used in the study fell within the active 

vocabulary of the youngest participants. Subsequently, they rearranged the letters of the 

real words to create pseudowords (e.g., the letters of “eldiven" (a real word) were 

displaced and “denilev” (a pseudoword/nonword) was created). We made sure the 

words were grammatically correct but had no meaning or use. 

During the application of the paradigm, participants were asked to read aloud the 

words presented on a computer screen within five seconds. The items were presented 

one by one; if students gave no response within five seconds, the computer 

automatically passed to another word. We used D-MASTR software 

(http://www.u.arizona.edu/~kforster/dmastr/dmastr.htm)to present stimuli and collect 

data. This software is a computer-based application that enables the precise 

measurement of response latencies within the millisecond range. It records these 

latencies along with response accuracy, facilitating subsequent analysis. 
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Reading Fluency  

The reading fluency of participants was calculated by the number of correct 

words read per minute (the formula of [total number of words read correctly X 60 / 

reading time (in seconds)]) from a grade level matched text. We used two narrative texts 

(one for second and the other for fourth graders). The texts used to determine the 

reading fluency of both 2nd grade and 4th grade participants are included in RSAT 

(Alatlı et al., 2022). The second-grade level text consists of 118 words and 14 sentences. 

The readability value is 57 (medium). The 4th grade level text consists of 267 words 

and 23 sentences. The readability value is 50 (medium). 

Reading Comprehension 

Reading comprehension was evaluated by the number of total correct responses 

to the multiple-choice questions on the text used to test reading fluency. Each text was 

accompanied by six multiple-choice questions (literal understanding (2 questions); 

reorganization (1); inference (1); prediction (1); evaluation (1); Day & Park, 2005) with 

one correct answer for each question. We performed an item analysis of the text 

questions and found the difficulty levels were average and the discrimination level was 

high.  

Reliability 

The reliability of the measurements was determined by Kuder Richardson 

(KR20) for word decoding and Cronbach Alpha reliability coefficient calculations for 

reading fluency and test-retest procedure for reading comprehension. To determine the 

reliability of the isolated word decoding task, we calculated the Kuder–Richardson 

Formula 20 (KR-20) on the basis of the grade levels; the results were.78 and .82 for the 

second and fourth grades, respectively. For reading fluency, we calculated the Cronbach 

Alpha coefficients and found .95 and .97 in each grade respectively. For the reliability 

analysis of the text questions, we applied the test-retest technique to 30 students in each 

grade with similar characteristics to our participants; the correlations between the two 

comprehension measurements were .80 and .70 for the second and fourth grade, 

respectively.  

Procedure 

Data were gathered during individual assessment sessions conducted in suitable 

settings within participants' schools. Prior to each session, participants received detailed 

information about the study's content, objectives, and procedures. The assessments were 

exclusively administered to participants who volunteered to take part. The duration of 

each session ranged from 25 to 30 minutes. 

A standardized procedure was implemented across all assessment sessions, 

commencing with word decoding tasks and subsequently transitioning to text reading 

activities. Throughout the sessions, participants were instructed to read aloud, enabling 

the experimenter to record their audio. Upon completion of the applications, the total 

number of words read per minute was calculated for each participant using the 

appropriate formula. Following the completion of all independent tasks, the testing 

session concluded, and participants were expressively acknowledged for their 

participation. 
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Ethical Procedures 

Participant recruitment adhered to the ethical guidelines outlined by the Turkish 

Academy of Sciences regarding research involving human subjects. This research was 

conducted with the permission of the ethics committee of Hasan Kalyoncu University, 

with the decision dated 20/07/2017. 

Role of Researchers 

In this study, where the relational screening method, one of the quantitative 

research methods, was used, the researchers have a doctorate degree in special 

education and have conducted research in the field of reading difficulties. Within the 

scope of this study, the role of researchers is limited to collecting data that can be 

expressed numerically using standardized measurement tools and explaining the results 

by analyzing these data statistically (Yıldırım & Şimşek, 2005; Walliman, 2017). 

Results 

Isolated Word Decoding  

To examine the isolated word decoding abilities of the two groups, two 

multivariate analyses of variance (MANOVAs) were conducted. One MANOVA 

utilized reaction times (RT) as the dependent variable, while the other utilized decoding 

accuracy (accuracy rate). Both analyses incorporated the reader profile (poor readers 

(PR) and good readers (TD)) and grade level (second and fourth grades) as between-

subject factors, and word status (WS) (real words and pseudowords) as a within-subject 

factor. The outcomes of these analyses are presented in Table 3 and visualized in 

Figures 1 and 2. 

Reaction Time 

The analysis revealed a significant effect of word status (WS) (F(1,156) = 

605.06, p < .01, η2 = .79), indicating that participants demonstrated faster decoding 

times for real words compared to pseudowords. Furthermore, there was a significant 

main effect of reader profile (F(1,156) = 145.48, p < .01, η2 = .48), indicating that 

overall, TD readers exhibited faster word decoding abilities compared to their PR peers. 

Additionally, the main effect of grade level was statistically significant (F(1,156) = 

37.93, p < .01, η2 = .19), indicating that fourth graders demonstrated significantly faster 

word decoding times compared to second graders (see Table 3). 

The observed significant interaction between grade level and reader profile 

(F(1,156) = 5.54, p < .01, η2 = .03) indicated that the variations in word decoding speed 

between the two grade levels were not consistent for each group. To further elucidate 

this interaction, two separate ANOVAs were conducted, with word decoding speed as 

the dependent variable and grade level as the between-subject factor for each reader 

group. The analysis revealed a significant difference between the two groups in both the 

second and fourth grades (p < .01), but the disparities in word decoding speed between 

the two grade levels were more pronounced among PR participants compared to TD 

participants. 
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Table 3 

Means and Standard Deviations in Word Decoding Considering Reader Profile and 

Educational Level 

 Real words 

Grade 

Level 

Reaction Times Accuracy Rates 

PR TD Total PR TD Total 

Grade 

2 

92.22 

(27.71) 
46.92 (9.99) 69.57 (30.79) 32.50 (9.28) 41.92 (.26) 37.21 (8.06) 

Grade 

4 

63.98 

(16.20) 
42.07 (9.94) 53.02 (17.32) 41.12 (1.11) 41.92 (.47)   41.52 (.94) 

All 
78.10 

(26.66) 
44.49 (10.20) 61.30 (26.25) 36.81 (7.87) 41.92 (.38)  39.36 (6.11) 

 Pseudowords 

Grade 

Level 

Reaction Times Accuracy Rates 

PR TD Total PR TD Total 

Grade 

2 

107.33 

(20.17) 
84.09 (13.01) 95.71 (20.52) 22.42 (9.35) 

39.27 

(1.73) 
30.85(10.79) 

Grade 

4 

95.10 

(14.51) 
70.86 (14.39) 82.98 (18.84) 31.37 (6.31) 

39.72 

(2.51) 
35.55 (6.36) 

All 
101.21 

(18.51) 
77.47 (15.17) 89.34 (20.65) 26.90 (9.12) 

39.50 

(2.15) 
33.20 (9.14) 

 Overall 

Grade 

Level 

Reaction Times Accuracy Rates 

PR TD Total PR TD Total 

Grade 

2 

99.77 

(22.48) 
65.50 (10.11) 82.64 (24.44) 27.46 (8.74) 40.60 (.90) 34.03 (9.04) 

Grade 

4 

79.54 

(13.60) 
56.46 (10.54) 68.00 (16.76) 36.25 (3.37) 

40.82 

(1.38) 
38.53 (3.44) 

All 
89.66 

(21.08) 
60.98 (11.22) 75.32 (22.14) 31.85 (7.93) 

40.71 

(1.17) 
36.28 (7.18) 

 Word Status Effect 

  Grade 

Level 

Reaction Times Accuracy Rates 

PR TD Total PR TD Total 

Grade 

2 

15.10 

(18.13) 
37.17 (11.36) 26.13 (18.69) 10.07 (6.45) 2.65 (1.70) 6.36 (5.99) 

Grade 

4 

31.11 

(14.35) 
28.9 (12.95) 29.95 (13.63) 9.75 (6.06) 2.20 (2.31) 5.97 (5.93) 

All 
23.11 

(18.13) 
32.98 (12.82) 28.04 (16.42) 9.91 (6.22) 2.42 (2.03) 6.16 (5.94) 

Note.  (RTs in seconds, Maximum accuracy score= 42 PR : Poor readers, TD: Good readers) 
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The analysis revealed a significant interaction between the word status (WS) 

effect and reader profile (F(1,156) = 18.78, p < .01, η2 = .10), indicating that the 

reaction time differences related to word status were comparable for both reader groups. 

However, as presented in Table 3, the reaction time differences were more pronounced 

for TD readers compared to PR readers. The interaction between the WS effect and 

grade level was not statistically significant (F(1,156) = 2.79, p > .05, η2 = .01), 

suggesting that the differences in word decoding speed between real words and 

pseudowords were similar across each grade level. Lastly, the three-way interaction 

between the WS effect, reader profile, and grade level was not statistically significant 

(F(1,82) = .28, p > .05, η2 = .00), indicating that the reaction time differences resulting 

from word status disparities were not uniform for second and fourth graders (see Figure 

1). 

 

Figure 1 

Reaction Time Means in Real Word and Pseudoword Decoding across Reader 

Profiles and Educational Levels 

 

Accuracy  

The analysis revealed a significant effect of word status (WS) (F(1,156) = 

281.19, p < .01, η2 = .64), indicating that participants demonstrated higher accuracy in 

decoding real words compared to pseudowords. Additionally, there was a significant 

main effect of reader profile (F(1,156) = 138.48, p < .01, η2 = .47), suggesting that 

overall, TD readers exhibited greater accuracy in decoding words compared to PR 

readers. Furthermore, the main effect of grade level was statistically significant 

(F(1,156) = 35.85, p < .01, η2 = .18), indicating that fourth graders demonstrated higher 

accuracy in decoding words compared to second graders (see Table 3). 

The observed significant interaction between grade level and reader profile 

(F(1,156) = 32.36, p < .01, η2 = .17) indicated that the differences in word decoding 

accuracy between the two grade levels were not consistent for each group. To further 

elucidate this interaction, two separate ANOVAs were conducted, with word decoding 

accuracy as the dependent variable and grade level as the between-subject factor for 

each reader group. The analysis revealed a statistically significant difference between 

PRs in the second and fourth grades (F(1,79) = 35.15, p < .01), indicating a notable 

variation in word decoding accuracy. However, a similar difference did not emerge for 
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TDs (F(1,79) = .73, p > .05), suggesting a lack of significant variation in word decoding 

accuracy between the two grade levels within this group. 

A significant interaction was observed between the word status (WS) effect and 

reader profile (F(1,156) = 103.56, p < .01, η2 = .39), indicating that the differences in 

accuracy rates for word decoding related to word status were comparable for both 

reader groups. The interaction between the WS effect and grade level was not 

statistically significant (F(1,156) = .27, p > .05, η2 = .00), suggesting that the disparities 

in word decoding accuracy rates between real words and pseudowords were similar 

across each grade level. Finally, the three-way interaction between the WS effect, reader 

profile, and grade level was not statistically significant (F(1,156) = .00, p > .05, η2 = 

.00), implying that the differences in accuracy rates between the two participant groups 

resulting from word status variations were consistent for both second and fourth graders 

(see Figure 2). 

 

Figure 2 

Accuracy Means in Real Word and Pseudoword Decoding across Reader 

Profiles and Educational Levels 

 

 

Reading Fluency 

To assess the reading fluency performance of the reader groups, a General 

Linear Model (GLM) ANOVA was employed, utilizing reader profile (poor readers 

(PR) and good readers (TD)) and grade level (second and fourth grades) as between-

subject factors. The results of this analysis can be seen in Table 4. 

 

Table 4 

 Means and Standard Deviations in Reading Fluency Considering Reader Profile and 

Educational Level 

Number of words read per minute 

Grade Level PR TD Total 

Grade 2 43.74 (22.81) 108.31 (13.90) 76.02 (37.52) 

Grade 4 62.41 (16.70) 110.00 (8.47) 86.21 (27.32) 
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All 53.07 (21.97) 109.15 (11.47) 81.11 (33.11) 

Note. (PR : Poor readers, TD: Good readers) 

 The main effect of reader profile was found to be statistically significant 

(F(1,159) = 472.50, p < .01, η2 = .75), indicating that PR participants exhibited lower 

reading fluency rates compared to their TD peers. Additionally, the main effect of grade 

level was also statistically significant (F(1,159) = 15.58, p < .01, η2 = .09), suggesting 

that fourth graders demonstrated higher reading fluency rates than third graders (see 

Table 4). 

 The observed significant interaction between grade level and reader profile 

(F(1,159) = 10.83, p < .01, η2 = .06) indicated that the differences in fluency rates 

between the two grade levels were not consistent for each group. To further elucidate 

this interaction, two separate ANOVAs were conducted, with reading fluency as the 

dependent variable and grade level as the between-subject factor for each reader group. 

The analysis revealed a statistically significant difference between second- and fourth-

grade PRs (F(1,79) = 17.46, p < .01), suggesting notable variations in reading fluency 

rates. However, a similar difference did not emerge between second- and fourth-grade 

TDs (F(1,79) = .43, p > .05), indicating a lack of significant variation in reading fluency 

rates between the two grade levels within this group (see Figure 3). 

 

Figure 3 

Means of Reading Fluency across Reader Profiles and Educational Levels 

 

Relationship Between Word Decoding Fluency and Reading 

Comprehension 

To clarify the relationship between word decoding fluency and reading 

comprehension in a highly transparent orthography, we tested the theoretical framework 

using a moderated mediation model (Figure 4).  
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Figure 4 

Theoretical Framework for Moderated Mediation Analysis 

 

 

Before conducting the moderated mediation analysis, we tested the interrelations 

of the measured variables via Pearson correlation coefficients. Findings revealed 

positive and significant relationships between all measured variables (Table 5). 

 

Table 5 

Correlations Between Variables 
   

 

Variables RWD PWD RF RC 

Real word decoding (RWD) -    

Pseudoword decoding (PWD) .766** -   

Reading fluency (RF) .652** .808** -  

Reading comprehension (RC) .445** .584** .631** - 

 

The mediating role of reading fluency in the theoretical framework was 

evaluated with the help of a mediation model (Model 7) using Haye's PROCESS macro 

for SPSS. This model allows the assessment of the mediation effect with multiple 

regressions in a single analysis (Hayes, 2018). Results are visualized in Figure 5 and 

summarized in Table 6. 
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Figure 5 

Multiple Moderated Mediation Analysis (Model 7 by Hayes, 2018) 

 

Table 6 

Results for Moderated Mediation Analysis 

 coeff se t p LLCI ULCI 

RWD on RF .733 .176 4.150 .000 .384 1.082 

PWD on RF .605 .077 7.767 .000 .451 .759 

Moderation of PWD .287 .0714 4.025 .000 .146 .428 

RF on RC  .592 .081 7.272 .000 .431 .753 

RWD on RC .058 .081 .714 .475 -.102 .219 

Note. (LLCI = lower limit confidence interval; ULCI = upper limit confidence intervalRWD: real word 

decoding, PWD: pseudoword decoding, RF: reading fluency, RC: reading comprehension) 

 

The direct effect of reading fluency on reading comprehension was also positive 

and significant (b=.592, s.e.=.081, p<.01), suggesting fluent readers were better 

comprehenders than non-fluent ones. Finally, when the mediator (reading fluency) was 

added to the model, a nonsignificant direct effect emerged for real word decoding on 

reading comprehension (b=.058, s.e.=.081, p>.01). Overall, this evidence suggests 

reading fluency fully mediates the relationship between phonological decoding and 

reading comprehension and supports pseudoword decoding as a moderator of the 

relationship between real word decoding and reading fluency (Table 6). In this model, 

we tested the mediation (indirect effect) using non-parametric bootstrapping. The lower 

and upper bound of the 95% confidence interval indicated that the indirect effect was 

statistically significant (Table 7). Finally, we tested the mediation effect using the Sobel 

test. Results were statistically significant (p<.01); reading fluency fully mediated the 

relationship between real word decoding and reading comprehension. 
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Table 7 

Conditional Indirect Effects of Real Word Decoding on Reading Comprehension 

Value group Effect BootSE BootLLCI BootULCI 

Low .264 .070 .139 .412 

Medium .434 .106 .250 .663 

High .598 .143 .353 .912 

Index of moderated moderation     

Mediator Index BootSE BootLLCI BootULCI 

Reading fluency .170 .040 .104 .261 

Note. (LLCI = lower level of confidence interval; ULCI = upper level of confidence interval.) 

Discussion and Conclusion 

This study aimed to investigate the impact of word decoding speed and accuracy 

on reading comprehension in Turkish, which possesses a highly transparent and 

morphologically complex orthography. To achieve this objective, a comparison was 

made between poor and good readers in a sample comprising second and fourth-grade 

students. Two tasks were utilized to evaluate word decoding speed and accuracy at both 

the isolated word and text levels. The isolated word decoding task focused on 

participants' ability to decode single real words and pseudowords, while the reading 

fluency task involved determining the number of words read correctly per minute in a 

grade-level reading text. 

According to the Simple View of Reading (SVR - Tunmer & Greaney, 2010), 

reading comprehension relies on two key components: decoding and oral language 

comprehension. Decoding refers to the efficient extraction of meaning from printed text, 

encompassing accuracy and fluency in reading isolated words or nonwords (Lonigan et 

al., 2018). On the other hand, oral language comprehension involves understanding the 

linguistic aspects of written materials, such as vocabulary diversity, content, and 

linguistic structures (Tunmer & Chapman, 2012). These two dimensions are mutually 

dependent on successful reading, and achieving proficiency in both is crucial for the 

reading process. In this study, we tested the role of word decoding fluency in reading 

comprehension based on two research hypotheses by controlling the factors (e.g., 

vocabulary diversity and content; for details, see Measurements) affecting oral language 

comprehension. 

Our initial hypothesis predicted that poor readers would demonstrate slower and 

less accurate performance in both isolated word decoding and reading fluency compared 

to their good reader counterparts. To test this hypothesis, we first evaluated the isolated 

word decoding abilities of all participants. The results revealed that poor readers 

exhibited significantly lower proficiency in isolated word decoding efficiency compared 

to the good readers. This pattern was also observed for decoding speed and accuracy. 

Consequently, our findings strongly support the first hypothesis, indicating a direct 

relationship between participants' performance in isolated word decoding speed and 

accuracy and their reading comprehension abilities. 
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Upon further examination of the analyses, it became evident that decoding the 

word stimulus took more time under the pseudoword condition. This observation 

suggests that participants employed distinct strategies to decode the words in the two 

experimental conditions. The extended reaction times observed in the pseudoword 

condition likely signify the engagement of phonological conversion processes in the 

absence of established orthographic representations. Because they were unknown 

sequences of letters for the readers, they had only one solution for decoding the 

pseudowords – to follow the phonological decoding route. However, when the word 

decoding reaction times are considered separately by group, we see each group took a 

different decoding route, especially in the decoding of real words. Specifically, the 

difference in word decoding speed for real words vs pseudowords with the same 

syllable structure and length in good readers suggested each grade level used different 

strategies for decoding each word category. Considering that they had only one way to 

decode the pseudowords, it is clear that the TD group decoded the real words using the 

orthographic route. This is an important finding; even the second graders had reached 

the orthographic decoding level when decoding the words. However, PRs were stuck on 

the phonological decoding route for both word statuses in the second grade; they 

reached the orthographic decoding level for real words only in the fourth grade but were 

still significantly slower than their TD peers. From these findings, at first glance, it 

seems PRs had some difficulties decoding words efficiently.  

The results for word decoding speed only were not sufficient to determine 

isolated word decoding efficiency. Therefore, it was necessary to review them together 

with the results for the isolated word decoding accuracy. Results for accuracy rates 

suggested good readers were significantly more accurate (almost at the ceiling level) 

than PRs in all word categories. In contrast, the word decoding accuracy of PRs was as 

low as their word decoding speed. Taking the word decoding speed and accuracy results 

together, it seems PRs lacked a fundamental phonological decoding capacity. The main 

factor leading us to this conclusion was that PRs lagged significantly behind their TD 

peers in word decoding speed and accuracy in each grade level whenever they tried to 

use their phonological decoding skills. 

In sum, findings on isolated word decoding speed and accuracy revealed that the 

word decoding capacity of readers was parallel to their reading comprehension. From 

this point of view, word decoding efficiency seemed to be a factor in reading 

comprehension. However, at this stage, the argument was a very preliminary one. For 

this reason, in the second analysis of the study, we examined the word decoding fluency 

in the context of the reading fluency performance of reader groups at the text level.   

We tested reading fluency based on the number of correct words read per 

minute. Our findings revealed that having more skill in reading fluency had an impact 

on participants' reading comprehension skills. More specifically, regardless of the grade 

levels, good readers read approximately two times more correct words per minute than 

PRs. It is well established in the literature that efficient word decoding is one of the 

most important indicators of fluent reading, an important prerequisite for proper reading 

comprehension (Shaywitz & Shaywitz, 2005). From this perspective, the marked word 

decoding deficits in PRs may have caused them to perform much more poorly in 

reading comprehension. In addition, it should be noted that fluency needs to reach an 

acceptable level in order to contribute to reading comprehension; once the mechanics of 
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fluency (decoding speed and accuracy) reach a certain level of proficiency, they cease to 

constrain the comprehension processes (Babayiğit & Stainthorp, 2011; Vaknin-

Nusbaum et al., 2020). Consider our PRs, although they increased their fluency rates by 

nearly 50 % from the second grade to the fourth grade, they were still only half as fluent 

as their good peers (see Figure 3), and the increase was not enough to contribute to their 

reading comprehension performance (see Table 2). 

We should mention that the orthographical and morphological characteristics of 

Turkish may have influenced the participants' reading fluency results. As stated in the 

introduction, Turkish is an entirely shallow orthography. The consistency of grapheme-

to-phoneme is perfect; readers only learn 29 correspondences and, in this way, they can 

decode all words. However, the most interesting aspect of Turkish is its morphological 

form, notably its agglutinative features. Turkish is characterized by a prevalent 

agglutinating structure, whereby word formation predominantly relies on suffixation. 

This linguistic feature leads to the generation of lengthy word forms in Turkish, which 

may pose challenges for decoding and hinder the transfer of the word into the reader's 

orthographic lexicon. Consequently, the complexity introduced by the agglutinating 

nature of Turkish compounds the decoding process and impedes its integration into the 

reader's existing orthographic knowledge. For this reason, even if they are experienced, 

in the course of fluent reading, readers frequently require the phonological route based 

on the process of converting graphemes to their corresponding phonemes. Although 

Turkish readers deal with an extremely transparent orthography, this situation reduces 

the reading fluency of those with poor phonological decoding skills, and this, in turn, 

negatively affects their reading comprehension performance. Thus, even if the entropy 

of letter to sound is minimum, fluent phonological decoding becomes denser. Nothing is 

arbitrary in Turkish orthography. The combination of extreme transparency and 

suffixation requires Turkish readers to have an optimal ratio of phonological decoding 

capacity to decode the written stimuli fluently. 

An interesting question is how word decoding fluency and reading 

comprehension are affected by the relationship between the excessively agglutinative 

aspect of the Turkish language and the complete transparency of the orthographic 

system. Taking this point together with the previous results on isolated word decoding, 

the disadvantages of PRs in terms of reading fluency make more sense: their lower 

reading fluency and reading comprehension may have originated in their inefficient 

phonological word decoding fluency. 

The general consensus in the reading literature is that success in reading 

comprehension depends on a reader’s ability to decode written words accurately and 

fluently (e.g., Garcia & Cain, 2014; Lonigan et al., 2018; Steensel et al., 2016; Tunmer, 

2008; Tunmer & Hoover, 2019). Moreover, there is a reciprocal relationship between 

them, creating a “chicken and egg” situation, whereby better decoders comprehend the 

text better, and better comprehenders are more willing to read and thus increase their 

decoding efficiency. Recent research has also found that automaticity in word decoding 

has the largest share in reading comprehension performance (e.g., Alvarez-Canizo et al., 

2020; Garcia & Cain, 2014; Vaknin-Nusbaum, et al., 2020; Roembke et al., 2019). 

Given these findings, to clarify the role of word decoding fluency in reading 

comprehension in a highly transparent orthography, our second hypothesis argued that 
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reading fluency would act as a bridge between isolated word decoding and reading 

comprehension. 

The results of the regression analyses provided strong evidence supporting the 

significance of word decoding fluency as a predictor of reading comprehension in 

Turkish. Furthermore, reading fluency was found to fully mediate the relationship 

between isolated word decoding and reading comprehension, confirming our second 

hypothesis and highlighting the role of fluency as a bridge between decoding and 

comprehension levels. This finding aligns with previous research, which has 

consistently reported moderate to high positive correlations between word decoding 

fluency and comprehension in various studies (e.g.,Alvarez-Canizo et al., 2020; Vaknin-

Nusbaum et al., 2020; Price et al.,2016; Roembke et al., 2019; Spear-Swerling, 2006; 

Stevens et al., 2017). The automaticity approach further supports this relationship, 

suggesting that as decoding fluency improves in terms of speed and accuracy, cognitive 

resources previously dedicated to decoding can be allocated to comprehension, leading 

to a more proficient understanding of the text. Importantly, our mediation analysis 

results align closely with the existing literature. It is worth noting the intriguing finding 

of the mediation role of phonological decoding, particularly in the context of 

pseudoword decoding, in real word decoding and reading fluency in Turkish, a highly 

transparent orthography known for its relatively straightforward phonological 

transformations. This finding suggests that the complex morphological structure of 

Turkish plays a crucial role in efficient word decoding, even in an orthography that is 

considered highly transparent. 

Taking all the findings together, it seems the limited reading comprehension of 

PRs was due to their weakness in word decoding fluency in general and their 

impoverished phonological decoding abilities in particular. In summary, our findings 

indicate that word decoding fluency serves as a critical factor in reading fluency and 

ultimately contributes to reading comprehension, even in a highly transparent 

orthography like Turkish. This conclusion has implications for understanding the 

challenges faced by children with reading comprehension difficulties in transparent 

orthographies. 

Based on the aforementioned perspectives, several practical implications can be 

drawn. Firstly, proficient phonological word decoding skills are crucial for reading 

comprehension, regardless of whether the orthography is transparent or opaque. 

Secondly, despite the comparatively easier and faster progress in decoding skills 

observed in transparent orthographies like Turkish, teachers should prioritize the 

development of word decoding fluency to enhance the reading comprehension abilities 

of students with reading difficulties. Thirdly, irrespective of the advantage offered by 

transparent orthographies, early implementation of a reading curriculum that 

emphasizes intensive phonological decoding knowledge would greatly benefit the long-

term reading comprehension of students with reading difficulties in transparent 

orthographies. 

The study acknowledged certain limitations. Firstly, its exploratory nature 

constrained the sample size to 160 elementary students, thereby limiting the 

generalizability of the findings. To enhance the validity and generalizability of the 

results, future research should aim to expand the sample size and adopt a longitudinal 

approach. Secondly, the study focused exclusively on the influence of word decoding 
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fluency on reading comprehension, neglecting other potential factors such as 

vocabulary, prosody, and cognitive abilities like working memory, rapid naming, and 

attention. It is recommended that future studies investigate the impacts of these factors 

across various levels of reading (e.g., word decoding, paragraph or text comprehension) 

to attain a comprehensive understanding of reading comprehension challenges and 

develop appropriate interventions. 
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ABSTRACT: The aim of this study is to examine the national and international studies on the combination of 

interactive reading with language skills at the primary school level through the content analysis method. Upon being 

accessed using multiple keywords and databases and then selected by the researchers in the light of the criteria 

determined according to the research purpose, a total of 33 studies -22 articles and 11 postgraduate theses- were 

analysed by covering the period between 1984 and 2023. The analysis was conducted based on the following criteria: 

“research methods used, grade levels, number of participants, data collection tools, types of data analysis, types of 

participants, language skills covered, advantages and disadvantages on the basis of results”. The results show that 

most of the studies have been conducted in the quasi-experimental design of the quantitative method, and likewise, 

most of them have been conducted with second-grade students. Interactive reading activities appear to have been 

carried out mostly between teachers and students in the studies generally involving small groups. The data of the 

studies included were mostly obtained through tests through descriptive statistical analyses. Since for the language 

skills were selected as the subject of the studies, it seems that reading skills were the most common, and almost all of 

the research results emphasized the advantages of interactive reading activities for the development of language 

skills. 

Keywords: Interactive reading, language skills, primary school. 

ÖZ: Araştırmanın amacı, ilkokul düzeyinde etkileşimli okumanın dil beceriyle kombinasyonunu ele alan ulusal ve 

uluslararası alanda yapılan çalışmaları içerik analizi yöntemiyle incelemektir. Araştırmada, birden fazla anahtar 

kelime ve veri tabanı kullanılarak erişilen ve ardından araştırmacılar tarafından araştırma amacına göre belirlenen 

kriterler ışığında değerlendirilerek seçilmiş 22 makale ile 11 lisansüstü tez olmak üzere toplam 33 çalışma analiz 

edilmiştir. 1984-2023 yılları arasını kapsayan çalışmalar; “kullanılan araştırma yöntemleri, sınıf düzeyleri, katılımcı 

sayıları, veri toplama araçları, veri analiz türleri, katılımcı türleri, konu edilen dil becerileri, araştırma sonuçlarına 

göre avantajları ve dezavantajları” kriterlerine göre incelenmiştir. Elde edilen sonuçlara göre, araştırmaların en çok 

nicel yöntemin yarı deneysel deseninde yürütüldüğü ve en fazla ikinci sınıf öğrencileriyle çalışıldığı belirlenmiştir. 

Genellikle küçük gruplarla çalışılan araştırmalarda etkileşimli okuma etkinliklerinin daha çok öğretmen-öğrenci 

arasında gerçekleştirildiği sonucuna ulaşılmıştır. Araştırmaların verileri en çok testler ile elde edilmiş ve verilerin 

analizlerinde betimsel istatistiki analizler ağırlıkta olmuştur. Araştırmalara konu edilen dil becerilerine bakıldığında 

ise en fazla okuma becerisine yer verildiği ve araştırma sonuçlarının neredeyse tamamına yakınının etkileşimli okuma 

uygulamalarının dil becerilerinin geliştirilmesine yönelik avantajları ön plana çıkardığı görülmüştür. 

Anahtar kelimeler: Etkileşimli okuma, dil becerileri, ilkokul. 
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Developed by Whitehurst et al. (1988), dialogic reading is also called 

“interactive reading” in the literature. Interactive reading is an activity process in which 

the roles of the person reading the text and the child listening to it change over time 

(Whitehurst & Lonigan, 1998). In other words, it is a reading method where the roles of 

reader and listener change over time, with the reader pausing at intervals to involve the 

listeners in the reading process (Çetinkaya et al., 2018). It involves social interactions 

such as reading aloud to children and children reading aloud to others (Merga, 2017). 

This process can be carried out in small groups with parents, teachers, caregivers and 

peers, face-to-face or remotely, in a shared and iterative manner (Beschorner & 

Hutchison, 2014; Çelebi-Öncü, 2016; Elmonayer, 2013; Gladwin & Stepp-Greany, 

2008; Vallly et al., 2015). Through the questions asked by the adult about the book 

while reading, the child takes an active role, thus gaining the responsibility of both 

reading the book and asking questions (Cohrssen et al., 2016; Whitehurst & Lonigan, 

1998). In interactive reading, the child is also encouraged to participate in the reading 

process, and the excitement of reading is reinforced by giving continuous feedback to 

the child (Morgan & Meier, 2008; Pillinger & Wood, 2014). The aim here is to allow 

the child to develop the ability to comment on the story by discussing and 

comprehending it with adult guidance (Yopp & Yopp, 2006). Interactive book reading 

practices can be executed in a planned and systematic manner at the primary school 

level, starting from the preschool period (Ergül et al., 2016). 

Research shows that all activities and practices during interactive reading boost 

children’s language skills and enable them to use language actively (Anderson et al., 

2005). Interactive reading activities are acknowledged as facilitating and improving 

students’ accurate reading and comprehension skills and also contributing to fluent 

reading skills (Ceyhan & Yıldız, 2021; Hâkimi et al., 2014; Gutiérrez, 2016; 

Rosenhouse et al., 1997; Uğur & Tavşanlı, 2022; Yurtbakan, 2022). It is also known that 

the affective reading skills of students who actively participate in the interactive reading 

process are positively affected, thereby increasing their reading motivation (İlhan & 

Canbulat, 2021; Yurtbakan et al., 2021), as well as improving their attitudes towards 

reading (Karadoğan, 2020) and their reader self-perception (Çetinkaya et al., 2018). It 

can thus be assumed that interactive reading activities nurture children’s/students’ 

reading skills in many ways. Research also shows that interactive reading activities 

contribute to the development of children’s speech skills, one of the expressive 

language skills (Durmaz, 2020; Kim & Hall, 2002; Thiede, 2019).  The fact that 

children who participate in the interactive reading process with their family members, 

teachers, and peers are at the centre of the interactive reading process result in 

improving the communication between the child and the guide, besides boosting their 

skills such as asking questions, giving answers, and making comments (Whitehurst et 

al., 1994). In this way, it is also suggested that children who have the opportunity to 

express themselves (Hargvare & Senechal, 2000) develop a positive attitude towards 

speaking as a consequence of talking a lot and making detailed descriptions (Ganotice et 

al., 2017).  The most basic principle of interactive reading is to transform children from 

passive listeners into active storytellers. In order for the child to be a good storyteller, it 

is necessary to follow the process carefully and be a good listener. A number research 

studies (Sezer, 2021; Şimşek 2017) have concluded that interactive reading improves 

children’s listening comprehension skills to a great extent compared to other types of 
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reading. In interactive reading activities, social interaction with children during the 

reading activity contributes to their storytelling skills. As for the writing skill, which is 

another expressive language skill, it is stated that interactive reading activities also 

created considerable positive changes in children’s writing skills (Sim et al., 2014), 

raised their awareness of language and spelling rules (Webster, 2001), and improved 

their written expression skills (Manak, 2009).  

Research also reveals that interactive reading improves receptive and expressive 

language skills (Bucksar, 2022; Thiede, 2019; Uğur & Tavşanlı, 2022), increases 

vocabulary knowledge (Brayko, 2012; Ceyhan & Yıldız, 2019; Mitchell, 2015), 

contributes to affective development by generating positive attitudes and motivation 

towards reading (İlhan & Canbulat, 2022; Yurtbakan et al., 2020), and strengthens 

communication between family and child (Ganotice et al., 2017). When we examine the 

studies in the literature on the research topic, we see that the majority of them have been 

conducted as experimental studies. Although systematic review studies on interactive 

reading are limited, they generally cover the preschool period (Malani et al., 2010; Mol 

et al., 2009; Yurtbakan, 2020). In general, there is no systematic study in the literature 

that overlaps with the current study and examines interactive reading studies at the 

primary school level at the international level. Accordingly, this study aims to provide a 

framework for past studies in order to provide a basis for increasing interactive reading 

practices. The aims of the review are to determine the effectiveness of interactive 

reading practices in terms of language skills and to reveal the unstudied areas, to show 

the teaching methods, techniques and materials used in the practices, and thus to guide 

researchers interested in interactive reading practices at the primary school level to 

increase the effectiveness of their practices.The aim of this study is, therefore, to 

examine the primary school level studies on language skills in relation to interactive 

reading. Based on the purpose of the present study, the following research questions 

were sought: 

1. What are the main characteristics of studies on interactive reading at the 

primary school level? 

2. What are the language skills addressed in studies conducted on interactive 

reading at the primary school level? 

3. What do the outcomes of the studies on interactive reading at the primary 

school level indicate?  

Method 

Model of the Research 

Systematic reviews involve providing the upfront definition of a research 

question, clarity about the scope of the review, revealing the kind of studies which are 

appropriate for inclusion, making every effort to find all relevant studies, ensuring that 

bias issues are considered in the included studies, and analysing the included studies to 

draw conclusions in an unbiased and objective manner based on all identified studies 

(Lasserson et al., 2019). When conducted systematically, review studies can be useful in 

understanding the level of knowledge on a particular topic and how that subject matter 
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has changed over time (Gough et al., 2012). This study will present general trends in 

research studies conducted on interactive reading and language skills. 

Data Sources and Search Strategies 

This study drew upon the “Preferred Reporting Items for Systematic Reviews 

and Meta-Analysis” (PRISMA) checklist. The literature review was finalized on March 

24, 2023. Systematic searches were conducted in the following electronic databases: (1) 

Web of Science Core Collection, (2) Google Academic, (3) National Thesis Centre at 

the Council of Higher Education (YÖK), (4) ProQuest Dissertations and Theses, (5) 

Networked Digital Library of Theses and Dissertations (NDLTD), and (6) Open Access 

Theses and Dissertations (OATD). These databases were used due to their high-quality 

indexing standards and good international reputation, and to retrieve research articles 

and theses on interactive reading and language skills. The search template in Table 1 

was developed by the researchers to access the reviewed articles and theses. 

 

Table 1 

Search Strings  

Database Search Terms  

Web of Science Core Collection “Interactive reading” and “dialogical reading” 

and “dialogic reading” 

Refined by source types: Academic articles and 

Education Research. Language: English. 

Google Academic “Interactive reading” and “first grade” and 

“primary school” and “interactive reading” and 

“second grade” and “primary school” and 

“interactive reading” and “third grade” and 

“primary school “and “interactive reading” and 

“fourth grade” and “primary school”. Language: 

English and Turkish 

National Thesis Centre of Higher Education 

Institution (TÜRKİYE) 

“Etkileşimli okuma” Language: Turkish 

 

ProQuest Dissertations and Theses 

 

“Interactive reading” and “dialogical reading” 

and “dialogic reading” 

Refined by: Scientific Reviews and Theses. 

Language: English 

Networked Digital Library of Theses and 

Dissertations (NDLTD) 

“Interactive reading” and “dialogical reading” 

and “dialogic reading”. Language: English 

Open Access Theses and Dissertations (OATD) “Interactive reading” and “dialogical reading” 

and “dialogic reading” Language: English 

Article and Theses Selection Criteria and Procedure  

This study focuses on peer-reviewed research articles, Master’s and Doctoral 

theses published in English and Turkish that address interactive reading and language 

skills. The article selection process consisted of PRISMA’s main steps of identification, 

screening, and inclusion (Page et al., 2020). The inclusion criteria (IC) and exclusion 

criteria (EC) used are presented in Table 2 below. 
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Table 2 

Selection Criteria 

Criteria  

Inclusion criteria (IC) Exclusion criteria (EC) 

IC1: It deals with the relationship between 

interactive reading and one of the basic 

language skills (reading, writing, listening, and 

speaking). 

EC1: It is in a discipline other than educational 

research. 

IC2: The study group corresponds to one of the 

primary school grades (In Türkiye, primary 

school was reduced to 4 years in 2012, but 5th 

grade is included in this study so as to ensure 

equivalence with the primary school level in 

other countries.) 

EC2: It does not deal with the relationship 

between interactive reading and one of the basic 

language skills (reading, writing, listening, and 

speaking). 

IC3: The language is English or Turkish. EC3: The study group is not in one of the 

primary school grade and age levels. 

IC4: It has free full-text access. EC4: The language is not English or Turkish.  

IC5: It is open to free access from Web of Science 

Core Collection, Google Academic, Higher 

Education Institution National Thesis Centre, 

ProQuest Dissertations and Theses, Networked 

Digital Library of Theses and Dissertations 

(NDLTD), Open Access Theses and Dissertations 

(OATD) databases. 

EC5: There is no free full-text access. 

EC6: The article generated from the same 

author's thesis.  

EC7: The study group consists of individuals with 

special needs. 

 

At first, six databases were searched using the search strings in Table 1, and 607 

studies were identified. After removing 200 duplicates with the help of EndNote 20.5 

software, we proceeded to the screening step. Based on IC and EC, the titles, abstracts, 

keywords and sample group of 407 articles were carefully reviewed. A total of 305 

potential studies were ultimately identified as suitable for preliminary review. Then, 

based on the same IC and EC, the full-text versions of 305 articles were analysed in 

depth. Finally, 33 studies were included in the systematic review. Figure 1 shows our 

article and thesis selection process based on the PRISMA checklist. 
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Figure 1 

Flow Chart of The Study Selection Process  

 

 

 

 

 

 

 

 

 

 

 

 

Note:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 

statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For 

more information, visit: http://www.prisma-statement.org/ 

 

Data Analysis and Reliability  

For data analysis, the full texts of all eligible studies were coded based on 

qualitative content analysis guided by a review form developed by the researchers and 

presented in Table 3 in order to reach the results that would answer our research 

question (Miles & Huberman, 1994). 

 

Table 3 

Review Form  

General Features Content Features 

Author(s): 

Publication Year: 

Publication Type (thesis code or article code): 

Information of University/Country: 

Journal Indexing: 

Research Method:  

Design: 

Grade Level:  

Number of Participants: 

Data Collection Tools: 

Data Analysis Type: 

Interaction Type: 

Main Language Skills: 

24 March 2023 

Records identified through database searching (n=607) 

• Web of Science Core Collection (n=117) 

• Google Academic (n=121) 

• YÖK (n=7) 

• ProQuest (n=147) 

• NDLTD (n=99) 

• OATD (n=117) 

Records screened based on the titles, abstracts, 

keywords and study samples 

(n=407) 

 

Reports assessed for eligibility 

(n= 305) 

Records excluded after the screening: 

EC1-EC2: Research focus and domain 

(n= 102) 

 

Studies included in review 

(n= 33) 
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Reports excluded with reasons: 

EC3: Sample group (n=250) 

EC4: Language (n= 4) 

EC5: Abstract-text (n= 9) 

EC6: Thesis version (n=4) 

EC7: Individuals with special needs 

(n=5) 

Records removed before screening: 

Duplicates removed EndNote 20.5 

(n= 200) 

 

http://www.prisma-statement.org/
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Conclusion (advantages or disadvantages): 

As can be seen from the headings presented in Table 3, the analysis was 

structured around our research question and codes focused on the following three main 

categories: (1) the main features of the studies (author information, year of publication, 

journal index information, university information, research method and design 

information, sample type, grade level, number of participants, data collection tools, 

types of data analysis, and type of interaction), (2) the language skills examined in the 

studies (reading, writing, speaking, and listening/viewing), and (3) the outcomes 

identified by the studies (advantages and disadvantages). The first category was 

supported with tables, and the other categories with graphs to facilitate understanding. 

Percentages of the data presented in tables and graphs were also calculated. 

The data were coded by one researcher. During the coding process, another 

researcher closely observed the coding process as an observer. One month after the 

initial coding, the data were recoded as if no coding had been done previously. After the 

second coding, 25% of the studies (approximately n= 8) were randomly selected and 

cross-checked for consistency by an external coder. Coding reliability was calculated 

based on Miles and Huberman’s (1994) reliability formula. The calculations revealed a 

satisfactory reliability rate (98.3%), as stated by Creswell & Poth (2016). Finally, the 

coders discussed any discrepancies and resolved them through consensus. 

Results 

In this section, the results obtained from the studies on the reflections of 

interactive reading activities on language skills at the primary school level are presented 

in tables and graphs and interpreted according to the headings in the graphs. 

Main Features of the Studies  

In this section, the question of "What are the main characteristics of studies on 

interactive reading at the primary school level?" addressed. Some information, 

including the general structures and code information of the 22 articles and 11 graduate 

theses, examined for the purposes of this study were listed in year order from past to 

present. The results are presented in Table 4. 

 

Table 4 

General Features of The Studies 

No Code Author(s) Publication 

Year 

Journal Index Information of 

University 

    

S
S

C
I 

E
S

C
I 

E
R

IC
 

E
B

S
C

O
 

T
R

  Name of The 

University/ 

Country 

1 A1 Gemake 1984 +      

2 A2 Rosenhouse et al. 1997 +      

3 A3 Whitehurst 1999 +      

4 DT1 Webster 2001      Oakland 

University/USA 
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5 A4 Kim & Hall 2002 +      

6 A5 Morgan & Meier 2008   +    

7 DT2 Manak 2009      Florida 

University/USA 

8 MT3 Ariaz 2010      University of 

Texas At El Paso 

/USA 

9 A6 Ertem 2011   +    

10 DT4 Brayko 2012      University of 

Washington/USA 

11 A7 Pillinger & 

Wood 

2013   +    

12 A8 Hakimi et al. 2014  +     

13 MT5 Mitchell 2015      University of 

Wisconsin/USA 

14 DT6 Bryant 2016      University of 

Missouri–St. 

Louis/USA 

15 A9 Gutierrez 2016 +      

16 A10 Türkben & 

Temizyürek 

2017    +   

17 A11 Merga 2017 +      

18 A12 Ergül et al. 2017   +    

19 A13 Çetinkaya, Öksüz 

& Öztürk 

2018    +   

20 A14 Ceyhan & Yıldız 2019    +   

21 A16 Çetinkaya, Ateş 

& Yıldırım 

2019   +    

22 A17 Thiede 2019  +     

23 A15 Yurtbakan 2020     +  

24 MT7 Karadoğan 2020      Balıkesir 

University/ 

Türkiye 

25 MT8 Durmaz 2020      Düzce 

University/ 

Türkiye 

26 A18 İlhan & Canbulat 2021     +  

27 A19 Yurtbakan, 

Erdoğan & 

Erdoğan 

2021 +      

28 A20 Ceyhan & Yıldız 2021   +    

29 A21 Uğur & Tavşanlı 2022     +  

30 DT9 Yurtbakan 2022      Trabzon 
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*A=Article **MT=Master thesis ***DT=Doctoral thesis ****USA=United State of America 

 

As shown in Table 4, there are 33 studies on interactive reading conducted for 

the primary school level in the form of articles and theses. Of these studies, 22 of them 

are articles (66.66%), six are Doctoral studies (18.18%), and five are Master’s studies 

(15.15%). 

The articles and thesis studies on interactive reading at the primary school level 

were found to have been conducted in 1984, 1997, 1999, 2001, 2002, 2008, 2009, 2010, 

2011, 2012, 2013, 2014, 2015, and 2018, and became the subject of research once in 

each year. Interactive reading was the subject of research twice in 2016 and 2023 and 

three times each in 2017, 2019, 2020, 2021, and 2022. When the journal indexes of the 

articles on interactive reading at the primary school level are examined, it appears that 

seven (21.21%) articles are included in the SSCI index, while the other seven (21.21%) 

articles are in the ERIC index. There are six articles, three of which are in TR-indexed 

and the other three in EBSCO-indexed journals. These articles individually account for 

9.09% of the total percentage, and there are two other articles (6.06%) within the scope 

of the ESCI index. The literature review of postgraduate research on interactive reading 

conducted with students at the primary school level reveals that seven (21.21%) theses 

were conducted by researchers from universities in the United States of America, 

followed by four universities in Türkiye (12.12%). In the light of all these 

considerations, it can be concluded that research studies on interactive reading 

conducted at the primary school level has gained intensity in the last eight years and in 

the form of articles, which were found to have been published mostly in journals 

indexed in SSCI and ERIC indexes. It also appeared that the studies prepared in the 

thesis type were the studies of researchers in various universities in the United States of 

America. Figures were used in order to ensure better comprehensibility regarding the 

presentation of information about the content structures of 22 articles and 11 graduate 

theses examined within the scope of the present study. Figure 1 below presents the 

findings obtained from the analysed studies regarding the research methods: 
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Türkiye 

31 DT10 Bucksar 2022      Widener 

University/USA 

32 A22 Chuang & Jamiat 2023   +    

33 MT11 Yıldırım 2023      İstanbul Aydın 

University/ 

Türkiye 
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Figure 2 

Methodologies of the Research 

 
 

As can be seen in Figure 2, 14 (42.4%) of the studies focusing on interactive 

reading at the primary school level were conducted with quantitative method (A2, A3, 

A7, A9, A13, A14, A16, A18, A20, A21, MT3, MT7, MT8, and MT11). Qualitative 

method turned out to be the second most preferred research method, with which seven 

studies (21.2%) were found to have been conducted (A8, A10, A11, DT2, DT4, DT6, 

and MT5). The third most preferred method, on the other hand, consists of studies on 

theoretical ideas (A1, A5, A6, and A17), accounting for 4 (12.1%) of all studies. Mixed 

methods research (A19, DT9, and DT10) and other methods such as descriptive (DT1), 

micro-genetic (A4), and cohort studies (A12) were the fourth most used methods. Three 

of these studies (9.09%) were conducted with mixed methods, whereas the other three 

(9.09%) with other method designs. In addition, systematic reviews (A15, A22) took the 

last place. There were two studies (6.06%) in which this method was followed. Given 

these studies, it can be concluded that they were mainly conducted with the quantitative 

method paradigm.  

The findings obtained related to the research designs of the studies analysed in 

the study are shown in Figure 3. 
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Methodological Designs of the Study 

 
 

As seen in Figure 3 above, 11 (33.3%) of the studies conducted regarding 

interactive reading at the primary school level drew on the quasi-experimental design of 

quantitative method (A2, A3, A7, A9, A13, A16, A18, A21, MT7, MT8, and MT11). 

The second research design used was the explanatory design of mixed methods (A19, 

DT9, and DT10), and three other studies (9.09%) were conducted using the explanatory 

mixed methods design. There were two studies for each of the following methods 

included in the qualitative approach, which specified their research design as an action 

research (MT5, DT6), grounded theory (DT2, DT4), and document analysis (A10, 

A11). Each of these studies accounted for 6.06% of the total number of studies. Mixed 

experimental (A20), weak experimental (A14), and single-subject designs (MT3) of the 

quantitative method were used for one study each, and one study was conducted with a 

case study (A8) design of the qualitative method. The percentage of these research 

designs was calculated as 3.03%. Since nine studies (27.2%) were evaluated as 

systematic review (A15, A22), theoretical (A1, A5, A6, A17) and other (A4, A12, 

DT1), no direct research design information was available. It can be concluded that the 

studies were significantly concentrated in a quasi-experimental design. 

Figure 4 shows the findings regarding the grade levels included in the relevant 

studies reviewed. Some studies included different grade levels in the same research 

study. For this reason, the values on the vertical axis of the graph show how many times 

the grade levels were selected in the studies. 
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 Grade Levels of The Participants in The Study Samples 

 
 

As shown in Figure 4 above, the studies conducted at the primary school level 

within the scope of interactive reading were mostly conducted with the participation of 

second (A3, A14, A16, A20, MT5, MT7, DT9, and DT10) and third (A4, A7, A11, 

A16, DT2, DT4, MT8, and M11) grade students. Eight studies were conducted at each 

of these grade levels, representing 24.2% of the overall total. The number of studies in 

which first grade (A1, A2, A12, A18, MT3, DT1, and DT6) and fourth grade (A9, A11, 

A13, A16, A19, A21, and DT4) students took part as participants and those in which 

there were no participants due to the methodology employed (A1, A5, A6, A10, A15, 

A17, and A22) were equal in number, i.e., seven (21.2%) each. In three studies (9.09%), 

fifth grade students were the participants (A8, A11, and DT4). From this standpoint, it 

could be stated that the studies on interactive reading at the primary school level mostly 

selected students studying in the second and third grades of primary school as 

participants. 

Figure 5 presents the results reported of the studies examined in the present 

study (excluding seven articles as they lacked the information that could be considered 

as a sample) regarding the number of people in the study samples. 
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Number of Participants 

 

 
 

As seen in Figure 5, the number of studies with between 1 and 50 participants is 

17 (65.3%) (A4, A7, A8, A11, A13, A18, A19, A21, DT1, DT2, MT3, DT4, MT5, 

DT6, MT7, MT8, and DT10), and there are five studies (19.2%) with 51-101 

participants (A12, A14, A20, DT9, and MT11), four other studies (15.3%) with 102 or 

more participants (A2, A3, A9, and A16). In the light of all these, it can be asserted that 

the participants of the studies dealing with interactive reading at the primary school 

level consist of small groups of 1-50 people. 

Figure 6 provides the findings of the data collection tools of the studies 

analysed. Since more than one data collection tool was used in the studies, the values on 

the vertical axis of the graph show how many times each data collection tool was 

repeatedly employed. 

 

Figure 6 

Data Collection Tools 

 

As given in Figure 6, it appears that various data collection tools were used to 

collect data on interactive reading practices conducted at the primary school level. 
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Among these tools, tests (A2, A3, A7, A8, A9, A12, A16, A18, A21, DT6, MT7, MT3, 

DT9, and MT11) were used 14 (42.4%) times as data collection tools in the studies, 

while surveys were used 11 (33.3%) times (A3, A7, A9, A14, A18, A19, A20, DT1, 

DT6, MT7, and DT9). The number of studies in which participants were interviewed 

and data were collected through interview forms is nine (27.2%) (A2, A11, A19, DT1, 

DT2, DT4, DT6, DT9, and DT10). The number of studies in which observation notes 

and word/vocabulary inventories etc. were used as data collection tools is equal, with 

each being six (18.1%), respectively. There are also five studies (15.1%) in which audio 

recordings were used as data collection tools (A4, DT1, DT4, DT6, and MT8). Video 

recordings (A4, MT3, and DT4), rubrics (A20, DT1, and DT10), and student work 

products (DT1, DT2, and DT4) seem to have been chosen as data collection tools three 

times each (9.09%). Furthermore, in 2 (6.06%) studies, the researchers determined their 

own parameters based on the relevant literature without using any data collection tools 

such as surveys or questionnaires (A15, A22). The number of studies in which tools 

such as questionnaires (DT6), story cubes (A13) and story analysis maps (MT5) were 

used during data collection is one (3.03%) each respectively. Finally, five studies 

(15.1%) did not require the use of data collection tools due to their methods (A1, A5, 

A6, A10, A17). Based on this information, it can be concluded that tests have more 

widely been used as data collection tools than others. 

Figure 7 below shows the findings of the data analysis types used in the studies 

examined for the purpose of this study. Since more than one data analysis type was used 

simultaneously in the studies, the numbers on the vertical axis of the graph show how 

many times each data analysis name was repeated in the studies. 

 

Figure 7 

Data Analysis Types 

 
 

As can be seen in Figure 7 above, the studies on interactive reading at the 

primary school level seem to have examined the data obtained through various data 

collection tools by using different types of analysis together. Descriptive statistics 

(mean, standard deviation, percentage, frequency, etc.) were the type of analysis used a 

total of 11 (33.3%) times in the studies (A4, A8, A9, A12, A18, A19, DT1, MT3, DT4, 
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MT5, and DT9). There are six studies (18.1%) in which t-test analysis was used (A13, 

A16, A21, MT7, MT8, and MT11). The number of statistics used to compare group 

means using Wilcoxon signed-rank test (A4, A18, A19, MT3, and DT9) was five 

(15.1%), whereas Mann-Whitney U test (A13, A18, MT8, and DT9), ANOVA (A7, A9, 

A12, and A14) and ANCOVA (A3, A9, A20, and MT8) analyses were used four times 

each (12.1%). MANOVA (A2, A3, and A9), MANCOVA (A2, A3, and A9) and 

descriptive content analyses (A15, A9, and A22) were used three times each (9.09%) in 

different studies. Content analysis (DT2, DT6) and Kruskal-Wallis test (A14, DT9) 

were used twice (6.06%) in different studies. Thematic analysis and visual analysis were 

used in one (3.03%) study (DT10). Moreover, there were six studies (18.1%) that did 

not require any analysis process (A1, A5, A6, A10, A11, and A17). Based on all this 

information, it appears that descriptive statistics were used more than other types of data 

analysis. 

Figure 8 below shows the findings regarding the participants who performed 

interactive reading practices together, in other words, who interacted with each other in 

the studies included. 

 

Figure 8 

Interaction Types  

 
 

As demonstrated in Figure 8, the pairs that interacted during the reading sessions 

of the interactive reading-based studies conducted at primary school level consisted of 

teacher-student, student-student, and family member-student pairs. In total, there are 20 

studies (60.6%) in which interactive reading studies were conducted through teacher-

student interaction (A2, A3, A4, A8, A9, A12, A13, A14, A16, A18, A19, A20, A21, 

DT1, DT2, MT5, DT6, MT7, MT8, and MT11). There is only one study (3.03%) in 

which student-student interaction was established in reading sessions (DT4). The 

number of interactive reading sessions based on the interaction of a family member and 

a student is four (12.1%) (A7, MT3, DT9, and DT10). The number of studies that did 

not include information about any type of interaction due to their methods is eight (A1, 

A5, A6, A10, A11, A15, A17, and A22), accounting for 24.2% in total. As a 

consequence, it seems that the studies on interactive reading at the primary school level 

were mostly conducted based on the interaction between teachers and students.  
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Under this heading, the question of 'What are the language skills addressed in 

studies conducted on interactive reading at the primary school level?' answered. Figure 

9 below presents the distribution of language skills in relation to which the effects of 

interactive reading activities were observed in the studies analysed for the purposes of 

this study. Some studies examined more than one language skill in the same study. For 

this reason, the numbers on the vertical axis of the graph show how many times the 

relevant language skill was selected as the subject matter of the research study. 

 

Figure 9 

Distribution of The Main Language Skills 

 
 

As shown in Figure 9, the interactive reading practices at the primary school 

level seem to have been conducted in order to contribute to reading-writing-speaking-

listening/monitoring skills, besides literacy skills and vocabulary development. There 

are 20 studies (60.6%) examining the effects of interactive reading activities on reading. 

When the details of the interactive reading studies on reading skills were examined, it 

was revealed that 14 of these studies focused on the improvements in decoding, fluent 

reading, accurate reading and reading comprehension skills of the participants as a 

result of interactive reading activities (A2, A6, A8, A9, A10, A12, A16, A20, A21, A22, 

MT7, DT9, DT10, and MT11). Three studies focused on the effects of interactive 

reading on reading motivation (A19, A20, and A22), while two other studies included 

the effects of interactive reading on reader self-perception (A14, MT3) and one studied 

the impacts of interactive reading on reading attitude (MT7). Moreover, there are four 

studies each on the effects of interactive reading on literacy skills (A3, A5, A7, and 

DT6), speaking skills (A2, A4, A18, and MT8), and vocabulary development (A13, 

A22, DT4, and MT5), which all account for 12.1% of the total. There are three studies 

(9.09%) emphasizing that all reading, writing, speaking and listening/watching skills 

can be improved with the help of interactive reading (A1, A15, and DT6). Two studies 

(6.06%) were identified, with each focusing on writing (DT1, DT2) and listening (A11, 

DT1) skills. Generally speaking, the studies on writing skills tended to focus on how 

interactive reading affects writing skills. However, the studies on listening skills appear 

to have investigated how interactive reading practices affect listening comprehension, in 
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addition to the development of listening skills. To summarize, it can be considered that 

most of the studies on interactive reading at the primary school level have focused on 

reading skills. 

Outcomes of the Studies 

In this section, the question "What do the outcomes of the studies on interactive 

reading at the primary school level indicate?" answered, and presents the results of 33 

studies analysed within the scope of the present study. The results of the studies were 

grouped under two categories according to the advantages and disadvantages combined 

of interactive reading on language skills. Figure 10 provides data about that distribution. 

 

Figure 10 

Distribution of Advantages and Disadvantages 

 

 

As seen in Figure 10, 32 out of 33 studies (96.9%) in which interactive reading 

was addressed at the primary school level presented advantageous results (A1, A2, A3, 

A4, A5, A7, A8, A9, A10, A11, A12, A13, A14, A15, A16, A17, A18, A19, A20, A21, 

DT1, DT2, MT3, DT4, MT5, DT6, MT7, MT8, DT9, DT10, and MT11). Such results 

reveal that interactive reading provides significant advantages on the acquisition and 

development of language skills. The advantages identified according to the results of the 

studies begin with the emphasis that interactive reading is an important educational tool 

in the process of language development and acquisition (MT3). This is followed by 

another study arguing that interactive reading encourages children to transfer their 

experiences and knowledge into written texts and to express their feelings and ideas, in 

addition to helping them form their own ideas (A1). It is also believed that students 

learn how to use or develop some pragmatic skills in learning any language during 

interactive reading sessions (A4, A8). Besides that, it has been reported that ensuring 

the cognitive control and information management in the child’s developing mind/brain 

can be achieved to a significant extent with interactive reading (A17). Interactive 

reading activities are also said to improve students’ understanding of reorganization by 

increasing the ability to synthesize, summarize and reorder ideas from the information 
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obtained from the text, and similarly, contribute to the capacity to infer from the 

information in the given text, thereby boosting the reader’s ability to obtain implicit 

meanings in the text by using his/her prior knowledge and grammar rules, as well as the 

ability to add information to the text, to create more meaning from it, and to better 

understand it (A9). The increase in students’ listening comprehension skills with 

interactive reading has also been reported as another advantage (DT4). 

The fact that interactive reading activities support literacy (A3, DT6) and 

improve students’ vocabulary (A2, A7, A11, A13, A15, A17, DT4, MT5, and MT8) can 

be considered as other advantages of interaction-based reading. Additionally, the fact 

that the participants were more successful in decoding (A2, A3, A9, and DT1), accurate 

reading (A7, A3, A12, and DT9), reading comprehension (A2, A3, A9, A10, A12, A16, 

A20, A21, DT1, MT5, MT7, DT9, and DT10), as well as gaining reading fluency (A12, 

A16, A20, and DT9), and improving themselves in terms of pronouncing letters, 

syllables, words and sentences correctly (A11, DT9) with interactive reading activities 

are among the advantages of this approach. Some other advantages can be indicated as 

follows: interactive reading leads to positive attitude towards reading (A 14, MT7) and 

perception of self-efficacy, increases reading motivation (A14, A20, A22), makes the 

reading process more fun (A19, DT9), draws children more into reading (A1, A19) and 

increases reading participation (DT4). The positive effect of interactive reading on the 

development of children’s receptive and expressive language skills (A5, A18, and MT8) 

and the success in storytelling (A2) are also cited as advantages. In like manner, the 

increased intensity of conversations regarding the text and the progress in oral language 

production (DT4), as well as the improvement of students’ questioning skills (DT9) can 

be regarded among the important advantages of interactive reading activities on 

language skills. It has also been shown that, since interactive reading activities facilitate 

the understanding of story structure and grammar (A2), the inclusion of such factors as 

the sequence of events, main characters, invented and traditional spellings, as well as 

the use of book language, the awareness raised related to writing rules, and increased 

text length to include certain book features seem to result in desirable achievement in 

writing (A1, DT1). The progress in students’ use of spelling rules and writing (DT1, 

DT2), their ability to make connections with more than one text and between texts in 

each sentence, and their development in writing like a writer (DT2) can be considered 

as advantages. 

Furthermore, Figure 10 also shows that only one of the 33 studies (3.1%) in 

which interactive reading was discussed at the primary school level mentioned that the 

practices or ideas based on interactive reading did not show a significant effect. The 

study encoded as A6 discusses that there are no conclusive results on whether 

interactive reading activities clearly support, improve, hinder, or on the contrary, have 

no effect on children’s comprehension skills. 

Discussion and Conclusion 

Within the scope of the present study, a total of 22 articles and 11 graduate 

theses were reviewed. Given the main characteristics of the analysed, it is clear that 

interactive reading-related studies have continued to be conducted since 1984, almost 

half of the published articles have been scanned in SSCI and ERIC indexes (42.42%), 

and 24.24% of them have been present in ESCI-, EBSCO-, and TR-indexed journals. 
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When it comes to the postgraduate theses, it appears that the studies on interactive 

reading at the primary school level have mostly been conducted by researchers from 

universities in the United States of America (Ariaz, 2010; Brayko, 2012; Bryant, 2016; 

Bucksar, 2022; Manak, 2009; Mitchell, 2015; Webster, 2001). The reason for this may 

be that the framework of the concept of “interactive reading” was introduced in the 

USA and research studies on interactive reading began long ago. 

Our study shows that a significant number of studies have been aimed at 

determining the effects of interactive reading approach on various dimensions of 

reading skills (reading comprehension skills, literacy skills, reading motivation, reading 

attitude, vocabulary, early literacy skills, etc.). According to our findings, most studies 

appear to have been designed with quantitative methods, that is, the experimental 

designs (Ceyhan & Yıldız, 2021; Durmaz, 2020; Gutierrez, 2016; Karadoğan, 2020; 

Pilinger & Wood, 2013; Thiede, 2019; Whitehurst, 1999) and mixed methods (Bucksar, 

2022; Yurtbakan et al., 2021; Yurtbakan, 2022). Moreover, this result is followed by 

those that have been conducted in conformity with qualitative research, action research 

(Bryant, 2016; Mitchell, 2015), grounded theory (Brayko, 2012; Manak, 2009), and 

document analysis (Merga, 2011; Türkben & Temizyürek, 2017) are the most common 

qualitative research designs. Yurtbakan (2020), for example, analysed the studies on 

interactive reading conducted between 2008 and 2018, stating that the majority of the 

studies were conducted with a focus on quantitative research and especially 

experimental design. Experimental studies may have been predominantly conducted due 

to the fact that interactive reading is used as a method and students’ participation in the 

process is ensured through question-and-answer activities, and also that it is a method to 

be used to test its efficacy in many areas. 

As another findings, it was also apparent that the studies on interactive reading 

were mostly conducted with students studying in the second and third grades of primary 

school (Bucksar, 2022; Çetinkaya et al., 2018; Karadoğan, 2020; Kim & Hall, 2002; 

Manak, 2009; Mitchell, 2015; Whitehurst, 1999; Yurtbakan, 2020; Yurtbakan et al., 

2021; Yurtbakan, 2022). The fact that younger children show more interest in 

interactive reading than older ones (Malani et al., 2010) may constitute the reason for 

the concentration of studies at these grade level. It was also found that the number of 

participants in the relevant studies ranged between 1 and 50, while studies with a high 

number of participants were relatively few. By its nature, interactive reading approach 

involves performing such tasks as asking students questions, giving feedback, enabling 

students to be active in the process (Justice & Pullen, 2003), and allocating enough time 

for each student (Yaman, 2010), which may be the reason why smaller sample groups 

have been preferred. 

Another finding is that the reading sessions conducted in the studies examined 

within the scope of the present study were mostly based on teacher-student interaction 

(Durmaz, 2020; Hakimi et al., 2014; Karadoğan, 2020; Mitchell, 2015). Since the 

primary school level was taken as a criterion in the studies examined and teachers, in 

general, carry out such interactive reading practices more effectively in this age group 

(Waterhouse, 2014), such studies may have been conducted mostly with teachers. It is 

known that interactive reading activities are commonly conducted between an adult and 

a child. this information may have led to the limitation of the type of interaction as 

teacher and student (Cohrssen et.al, 2016; Yopp & Yopp, 2006). And also in school 
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settings it is not always easy to find people to lead interactive reading sessions in a 

professional way. At this point, teachers were seen as the most reliable source (Kim & 

Hall, 2002; Whitehurst, 1999; Yıldırım, 2023). 

The results of the research showed that tests and then questionnaires were 

widely used as data collection tools, as the studies were conducted in the school 

environment and within a certain systematic framework (Bryant, 2016; Karadoğan, 

2020; Pilinger & Wood, 2013; Rosenhouse et al., 1997; Whitehurst, 1999). In parallel 

with this, not only descriptive statistics, but also t-tests and Wilcoxon signed-rank tests 

have been used for data analysis in most of the studies (İlhan & Canbulat, 2021; Kim & 

Hall, 2002; Yıldırım, 2023; Yurtbakan et al., 2020). It is also seen that inferential 

(predictive) analysis methods have mostly been used to analyse the data obtained. These 

methods allow for easier explanation and interpretation of the characteristics analysed 

between variables (Bektaş, Dündar & Ceylan, 2013). This may be a possible reason why 

inferential (predictive) analysis methods have been preferred more than others. 

Another result of the study shows that reading skill ranks first among the 

language skills covered by interactive reading approach (Bucksar, 2022; Ceyhan & 

Yıldız, 2021; Ertem, 2011; Gutierrez, 2016; Hakimi et al., 2014; Karadoğan, 2020; 

Merga, 2017; Uğur & Tavşanlı, 2022; Yurtbakan, 2020; Yurtbakan et al., 2020; 

Yurtbakan, 2022). Since interactive reading approach includes activities, such as 

vocabulary building, between adults and children (Brannon & Dauksas, 2012), 

explaining words whose meaning is unknown (Ergül et al., 2016), and providing a more 

accurate understanding of the material read, they may have been aimed to see the 

impact on the development of reading skills. In terms of reading skills, in particular, 

skills such as fluent reading, reading comprehension and accurate reading have been 

studied the most. As a matter of fact, looking at the relationship between interactive 

reading applications and reading skills; it is known that it increases students' vocabulary 

(Noble et.al, 2019), improves reading comprehension and fluent reading skills (Ceyhan 

& Yıldız, 2021), increases students' active participation in the reading process and 

positively improves affective processes such as attitude and motivation (İlhan & 

Canbulat, 2021; Yurtbakan et. al, 2021). Besides that, studies conducted to determine 

the effect of the interactive reading approach on literacy skills (Morgan & Meier, 2008; 

Pilinger & Wood, 2013; Whitehurst, 1999), speaking skills (Durmaz, 2020; Kim & 

Hall, 2002; Rosenhouse et al., 1997) and vocabulary acquisition (Ariaz, 2010; Chuang 

& Jamiat, 2023; Çetinkaya et al., 2018) all come in second place in terms of possible 

consequences. Interactive reading practices for speaking skills ranked second (Kim & 

Hall, 2002; Rosenhouse, 1997). Speaking is a natural requirement for the interaction 

between individuals in interactive reading practices (Cohrssen et al., 2016). Therefore, 

interactive reading applications can become an attractive method for developing 

speaking skills. In the interactive reading process, students' development of speaking 

skills while answering questions about the book (Blom-Hoffman et. al, 2006) and 

having a positive attitude towards speaking due to their detailed descriptions of the 

events in the book (Ganotice et. al, 2017) reflect the relationship between interactive 

reading practices and speaking skills. The studies on other language skills, such as 

writing and listening/watching, have been conducted less frequently. In the studies 

dealing with the writing dimension of interactive reading; while there is a relationship in 

the form of increasing awareness of language and spelling rules (Webster, 2001) and 
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improving written expression skills (Manak, 2009); in terms of listening skills, it is 

emphasized that the child's participation as an active listener in the process improves 

listening comprehension skills (Sezer, 2021). However, the fact that the number of these 

studies is quite small shows that there is a need for studies to determine the effect and 

relationship of interactive reading activities on other language skills other than reading. 

Finally, the results of the studies on interactive reading reveal that 96.9% of the 

studies have reported the positive effect of interactive reading approach on language 

skills. In this context,  the advantages of this approach include that it significantly 

improves children’s cognitive skills (Çetinkaya et al., 2019; Uğur & Tavşanlı, 2022), 

boosts vocabulary (Brayko, 2012; Ceyhan & Yıldız, 2019; Çetinkaya et al., 2019; 

Durmaz, 2020; Ergül et al., 2017; Mitchell, 2015; Pilinger & Wood, 2013; Rosenhouse 

et al., 1997; Türkben & Temizyürek, 2017; Uğur & Tavşanlı, 2022), enhances reading 

comprehension (Bucksar, 2022; Webster, 2001; Yurtbakan, 2022), improves reading 

fluency (Merga, 2017; Yurtbakan, 2020; Yurtbakan et al., 2020; Yurtbakan, 2022), 

helps children pronounce letters, syllables, words and sentences correctly (Türkben & 

Temizyürek, 2017), increases motivation (Çetinkaya et al., 2018; Uğur & Tavşanlı, 

2022), and improves speaking skills (Brayko, 2012), writing skills (Manak, 2009), and 

listening skills (Webster, 2001). These results are similar to those reported by other 

studies (Yurtbakan, 2020) in the literature conducted in previous years. It is also stated 

that the effect of interactive reading on the development or acquisition of language 

skills is not yet clear, in other words, that it shows a variable effect. We considered this 

as a disadvantage in our study because, the study we examined emphasized that more 

research was needed to determine the effect of interactive reading on language skills. 

Even if research shows that there are more advantages, such an emphasis can create 

mistrust for interactive reading.  

Implications 

This study analysed interactive reading-based studies conducted at primary 

school level from a comprehensive and holistic point of view, in terms of language 

skills, thereby ensuring to determine the trend in the field and to create a road map for 

future studies. The results obtained from the study can guide researchers in noticing the 

gap in the literature and planning their studies in this regard. Based on the results of the 

study, what can contribute to the literature include conducting further studies on 

language skills in speaking and listening and more studies in accordance with 

qualitative research methods, as well as planning longitudinal studies and resorting to 

diversification at many stages of such research studies.  

Limitations 

The research contained publications until the end of March 2023. In addition, the 

analyzed studies are limited to being written in English and Turkish. We recommend 

that new research should conduct a more up-to-date review and also access research in 

different languages. 
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ABSTRACT: The aim of the study is to examine how lesson study activities affect primary school preservice 

teachers' noticing of students' misconceptions. A qualitative research approach was adopted and action research 

method was used. The study was conducted with 9 primary school preservice teachers. The data were obtained from 

the observation form, video recordings, reflection reports and field notes in order to reveal how the lesson study 

model affected the noticing development of preservice teachers. In addition to these, the "video exam" at the end of 

the Teaching Practicum-II course also constituted one of the data collection tools. Descriptive analysis was used in 

the study. The data obtained were analyzed by adapting the theoretical framework of "Levels of Noticing of Students' 

Mathematical Thinking" developed by van Es (2011) as "Levels of Noticing of Students' Misconceptions" in order to 

reveal preservice teachers' noticing of students' mathematical thinking. As a result of the research, it was concluded 

that noticing skills of the lesson study group preservice teachers were mostly at the level of reasoning and justifying 

their reasons (level 3) and offering alternative pedagogical solution suggestions based on comments (level 4). It was 

concluded that the noticing skills of the comparison group preservice teachers were mostly descriptive (level 1) and at 

the level of identifying important events but being insufficient to expand their interpretations (level 2). 

Keywords: Noticing, lesson study, teacher education, misconception. 

ÖZ: Araştırmanın amacı, ders imecesi çalışmalarının, sınıf öğretmeni adaylarının, öğrencilerin kavram yanılgısı ile 

ilgili farkındalık becerilerini nasıl etkilediğinin incelenmesidir. Çalışmada nitel araştırma yaklaşımı benimsenmiş ve 

aksiyon araştırması yöntemi kullanılmıştır. Çalışma 9 sınıf öğretmeni adayı yürütülmüştür. Ders imecesi modelinin 

öğretmen adaylarının farkındalık gelişimini nasıl etkilediğini ortaya koyabilmek için veriler, gözlem formundan, 

video kayıtlarından, yansıma raporlarından ve alan notlarından elde edilmiştir. Bunlara ek olarak Öğretmenlik 

Uygulaması-II dersinin sonunda yapılan “video sınavı” da veri toplama araçlardan bir tanesini oluşturmuştur. 

Çalışmada betimsel analiz yapılmıştır. Elde edilen veriler, öğretmen adaylarının öğrencilerin matematiksel 

düşünmeleri farkındalık becerisini ortaya koyabilmek için van Es (2011) tarafından geliştirilmiş olan “Öğrencilerin 

Matematiksel Düşünmelerini Fark Etme Düzeyleri” teorik çerçevesi araştırmacı tarafından “Öğrencilerin Kavram 

Yanılgısını Fark Etme Düzeyleri” şeklinde uyarlanarak analiz edilmiştir. Oluşturulan bu çerçeve verilerin analizinde 

kullanılmıştır. Çalışmanın sonucunda ders imecesi grubu öğretmen adaylarının farkındalık becerilerinin ağırlıklı 

olarak düzey 3 veya düzey 4, karşılaştırma grubu öğretmen adaylarının farkındalık becerilerinin ise ağırlıklı olarak 

düzey 1 ve düzey 2 olduğu sonucuna varılmıştır.  

Anahtar kelimeler: Farkındalık, ders imecesi, öğretmen eğitimi, kavram yanılgısı. 
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The knowledge of "content education", which is included in the general 

competencies of teaching profession determined in our country (MEB, 2017), appears 

as "knowledge of teaching the content" among the knowledge that teachers should have 

in the international literature (Cochran, 1997; Magnusson, Borko, & Krajcik, 1999; 

Mohr & Townsend, 2002; Sulman, 1986; Van Driel, Verloop, & de Vos, 1998). Content 

area teaching knowledge includes the knowledge that teachers should have in order to 

realize effective learning in students (Baki, 2019; Ball, Thames, & Phelps, 2008; 

Fennema & Franke, 1992; Marks, 1990; Shulman, 1986). Shulman (1986) gave the 

answers to the questions of what a teacher considers when preparing a lesson, what 

knowledge he mobilizes in the preparation phase of the lesson, how he determines the 

most accurate and effective technique that can be used in the implementation of a plan, 

how he behaves in order to teach a knowledge that he has not encountered in his own 

learning process, and how he transforms his content knowledge into a form that students 

can understand with the concept of " teaching knowledge". In the studies, there are 

professional development models that have been put forward to improve the knowledge 

of teaching the content. In this way, there are many professional development models 

that support teacher professional development (Darling-Hammond, 2003; Garet, Porter, 

Desimone, Birman, & Yoon, 2001; Hawley & Valli, 1999; Kennedy, 1999). One 

professional development model that supports the development of the teacher's 

knowledge of teaching the required content area (Fernandez & Yoshida, 2004; 

Takahashi & Yoshida, 2004) is lesson study. Lesson study is a model for developing 

teachers' content knowledge and it starts with setting goals for student learning and 

development (Lewis, Perry, & Murata, 2006). The lesson study model includes 

successive stages such as setting goals, planning the lesson, implementing the plan, 

observing the lesson, discussing and evaluating the lesson, reviewing and reorganizing 

the lesson, re-teaching the lesson and re- evaluating the lesson (Fernadez & Yoshida, 

2004; Lewis & Tsuchida, 1998). In this model, in the planning phase, teachers prepare 

the lesson plan together. In the implementation phase, one teacher in the group 

implements the plan prepared together and this lesson is recorded. In the observation 

phase, the other teachers observe the implementing teacher, in the discussion phase, all 

teachers, first the teacher who taught the lesson, share their observations and 

suggestions about the lesson, and in the evaluation phase, the lesson is evaluated and the 

lesson plan prepared together is revised. The new revised plan can be reapplied or not, 

depending on demand. Studies in the literature suggest that the lesson study model as a 

professional development model can be used by teachers (Gözel, 2016; Lewis, 2016; 

Meyer & Wilkerson, 2011; Sudejamnong, Robsouk, Loipha, & Inprasitha, 2014; 

Verhoef & Tall, 2011); Yoshida & Jackson, 2011) and preservice teachers (Akbaba-

Dağ, 2014; Baki, 2012; Bütün, 2012; Corcoran, 2008; Fernandez, 2010; Özdemir-Baki, 

2017) positively support the development of mathematics teaching knowledge. One of 

the concepts that has gained importance in teacher education in recent years and makes 

it necessary to focus on practices in teaching is the concept of teacher noticing (Philipp, 

2014). van Es and Sherin (2002) and Sherin and van Es (2009) defined teacher noticing 

as a teacher's ability to recognize important situations that occur in complex classroom 

environments and to interpret these complex situations. van Es (2011) suggests that 

teachers need to learn this noticing, given the emphasis in current mathematics 

education reform proposals (Ball & Cohen, 1999; NCTM, 2000) on teachers adopting a 
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flexible teaching approach that is responsive to student ideas. Some research results 

have shown that to teach mathematics effectively, teachers need to recognize students' 

thinking and use it to adjust their lessons to support students' learning (Ainley & 

Luntley, 2007; Lee, 2018; Lee & Cross Francis, 2018). According to Sherin and van Es 

(2005), noticing skills should be included in teacher training programs and preservice 

teachers should be given the opportunity to do practices that can develop these skills. 

Noticing skill is one of the basic professional skills that preservice teachers should have 

(Mason 2002; Sherin, Jacobs, & Philipp, 2011). van Es (2011) argues that teachers' 

noticing expertise "What did teachers notice? How did teachers notice?". The first 

category focuses on "to whom" (e.g. classroom environment, whole class, groups of 

students, individual students, individual teachers) and "what issues" (e.g. teaching 

strategies, students' behavior, students' mathematical thinking, classroom management) 

teachers attend to. The second category is concerned with how teachers analyze their 

observations (e.g., describing, interpreting, and evaluating), the depth of their analysis 

(e.g., giving few details or basing their interpretations on evidence), and making 

connections to pedagogical knowledge about teaching and learning. van Es (2011) 

presented a developmental trajectory for these dimensions within both categories, from 

level 1 to level 4, which reveals the development of noticing. Studies in the literature 

indicate that preservice teachers' noticing skills are at a low level compared to 

experienced teachers and that it is necessary to develop noticing skills in preservice 

teachers and ensure that they start to work (Jacobs, Lamb, & Philipp, 2010; Sherin & 

van Es., 2005; Star & Strickland, 2008; van Es et al., 2002). When the studies in the 

literature are examined, it is seen that the studies on lesson study (Budak, Budak, 

Bozkurt, & Kaygın, 2011; Fernandez, 2005; Meyer, 2005; Özdemir-Baki, 2017; Özen, 

2015; Özen & Köse, 2013; Özen & Köse 2014; Verhoef et al, 2011) and teacher 

noticing studies were conducted with mathematics teachers or preservice mathematics 

teachers (Erdik, 2014; Güner, 2017; Osmanoğlu, 2010; Osmanoğlu, Işıksal, & Koç, 

2012; Tataroğlu-Taşdan, 2018; Temel-Doğan, Özgeldi, 2018). Considering that primary 

school teachers plan and conduct mathematics lessons until the 4th grade of primary 

school, it is clear that these studies conducted with primary school mathematics teachers 

and preservice mathematics teachers should also be conducted with primary school 

teachers and preservice primary school teachers. It has been a matter of curiosity 

whether it would be an opportunity for primary teachers to practice with a professional 

development model that supports the development of knowledge of teaching the content 

such as lesson study before service, and to gain noticing skills. As a result, it is aimed to 

investigate how the lesson study model affects the noticing development of primary 

school preservice teachers regarding misconceptions.  In addition, there are different 

research topics in the literature on teacher noticing that researchers have focused on and 

one of them is teacher noticing of student learning (Santagata, Zannoni, & Stigler, 

2007). In this study, under the title of student learning, the focus was on the preservice 

teachers' ability to recognize students' misconceptions or prevent them from falling into 

misconceptions. According to Baki (2006), misconceptions are the behaviors of students 

as a result of their wrong beliefs and wrong experiences. Since misconception of a 

concept may lead to misperception of many subsequent concepts and learning 

difficulties in this regard, it is important for the teacher to be aware of the situations that 

may cause students to have misconceptions in the process of teaching concepts 

(Zembat, 2010). Prioritizing students' misconceptions and then planning teaching 
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activities by taking them into consideration is very important in terms of increasing the 

quality of teaching (Ayyıldız & Altun, 2013; Gilbert, Osborne, & Fensham, 1982). In 

this study, what is meant by "taking students' misconceptions into consideration" are as 

follows; Recognizing the student's systematic mistakes, recognizing the student's 

comprehension skill and ability, taking into account the student's prior knowledge and 

readiness level for teaching, giving appropriate feedback to the student in order to 

prevent the student from falling into misconceptions, showing appropriate behavior or 

behaviors to prevent the student's misconceptions, determining what or what may cause 

misconceptions, avoiding overgeneralization or over-specialization, taking into account 

the pedagogical reasons that may cause misconceptions, in other words, using the 

correct method technique appropriate to the subject, organizing the content 

appropriately. When the noticing studies in the literature are examined, it is seen that 

video is used as a tool to improve teacher noticing (Barnhart et al., 2015; Benedict-

Chambers, 2016; Christ et al., 2017; Huang et al., 2012; Kleinknecht et al., 2016; Lee, 

2019; Mitchell et al., 2014; Osmanoğlu, 2010; Osmanoğlu, Işıksal, & Koç; 2012; 

Stockero et al., 2017; van Es et al., 2002; 2006; 2008; Vrikki et al., 2017). However, 

this study aimed to expand the existing literature not only with the use of video, but also 

with the use of video in the context of content through lesson study. In addition, there 

are studies in the literature that examine teachers' noticing development in the lesson 

study process (Güner, 2017; Güner & Akyüz, 2017; Lee, 2019). However, when these 

studies were examined, it was seen that the focus was on teachers' noticing of students' 

mathematical thinking. However, this study aims to examine the misconception noticing 

process of preservice teachers. It is thought that the study will contribute to the literature 

in this sense. In this direction, the problem of the study was determined as "How do 

lesson study studies affect the noticing skills of primary school preservice teachers about  

students' misconceptions? In the light of all this information, the aim of this study is to 

reveal how preservice primary school teachers' noticing develops with the lesson study 

model and the development process that occurs in preservice teachers during the lesson 

study process. For this purpose, the study investigated in detail the primary school 

preservice teachers' ability to recognize students' misconceptions. As a result, it is aimed 

to investigate how the lesson study model affects the noticing development of primary 

school preservice teachers regarding misconceptions.   

Theoretical Framework 

Lesson Study 

Lesson study is a professional development model originating from Japan, which 

was put forward to improve the knowledge of teaching the field in the process of 

knowledge research that the teacher should have (Fernandez et al., 2004; Takahashi et 

al., 2004). Lesson study; In primary education, it is a process that includes the 

development of teaching and structuring of knowledge (Cerbin and Kopp, 2006) and the 

stages of lesson planning, lesson implementation, lesson observation, lesson discussion, 

lesson evaluation, lesson revision, lesson re-implementation and lesson re-evaluation 

(Lewis, 2002; Lewis and Tsuchida, 1998). 
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Noticing 

van Es and Sherin (2002) stated that "the teacher's ability to see and interpret 

important situations that occur in complex classroom environments is the teacher's 

noticing." van Es (2011) developed a theoretical framework consisting of four levels 

(Level1 - Level2 -Level3 -Level4) to reveal teachers' noticing development regarding 

students' mathematical thinking. van Es (2011) developed two categories for noticing: 

“what do teachers notice” and “how do teachers notice” and evaluated these two 

categories by dividing them into four dimensions. He divided these categories into 

dimensions to reveal the nature of the group's noticing. The first category is “what 

teachers notice” and includes the dimensions “Whose” and “Subject”. The “whose” 

dimension is the teacher to the student, the teacher to himself, or to someone else. It is 

the dimension that expresses who is focused on. The “subject” dimension focuses on 

defined topics such as mathematical thinking, pedagogical strategies, classroom 

management, and environment. The second category of the framework concerns 

teachers' analysis of what they notice and includes the dimensions "Situation and 

Specificity". The “specificity” dimension indicates the level of detail in the teacher's 

discourse and focuses on the teacher talking about his general impressions while 

expressing his thoughts or expressing his thoughts in detail by justifying them. The 

“situation” dimension is the teacher's analytical approach in interpreting what he notices 

(van Es, 2011). It indicates whether the group's inquiry into teaching and learning is 

qualified or not, and how it interprets and evaluates its observations. The "situation" 

dimension is divided into three: definition, evaluation and interpretation. “Description” 

is a restatement of the events that occurred. “Evaluation” refers to the teacher deciding 

what is good or bad and expressing it or making conscious decisions about how to do it. 

“Interpreting” refers to the group's efforts to reason about what they observe, to 

understand the roots of an idea, and to explain what is meant by a particular idiom, 

drawing, action, or expression, or it includes expressions in which the teacher infers 

from his observations and tries to explain the reasons why events occur. van Es (2011) 

has put forward a framework consisting of four levels that will reveal the development 

of noticing for these four dimensions of both categories. These four levels are; They are 

presented as level 1, level 2, level 3 and level 4. Level 1 of students' noticing of 

mathematical thinking; It involves the teacher talking about his general impressions, 

expressing his observations in a simplistic manner, and not providing evidence or any 

interpretive explanations. level 2; It involves the teacher continuing to talk about his 

general impressions but also mentioning specific students and moments to support his 

statements but failing to elaborate on his comments and observations. level 3; It 

involves the teacher reasoning about his observations and trying to justify them; level 4 

; It involves the teacher trying to establish a connection between teaching and learning 

principles, as well as offering alternative pedagogical solutions based on interpretation. 

Considering Misconceptions 

  In this study, what is meant by "taking into account the student's 

misconceptions" is as follows; Noticing the mistakes made systematically by the 

student, noticing the student's comprehension skills and abilities, taking into account the 

student's previous knowledge and readiness level for teaching, giving appropriate 

feedback to the student in order to prevent the student from falling into misconceptions, 
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showing appropriate behavior or behaviors to prevent the student from misconceptions, 

Determining what or what may cause misconceptions, avoiding overgeneralization or 

overspecification, taking into account the pedagogical reasons that will cause 

misconceptions, in other words, using the right method and technique appropriate to the 

subject, arranging the content appropriately, etc. 

Method 

Approach of the research 

 In the study, a qualitative research approach was adopted and action research 

method was used. Qualitative research approach is a research approach in which 

qualitative data collection techniques such as observation, interview, and document 

analysis are used and a qualitative process is followed to reveal perceptions and events 

in a realistic and holistic way in a natural environment (Yıldırım & Şimşek, 2013). One 

of the reasons why the qualitative research approach is preferred in research is to 

systematically examine the meanings arising from the experiences of the people to be 

researched (Ekiz, 2009). For this reason, in this research, a qualitative research approach 

was adopted as it was aimed to examine the change in the noticing of preservice 

teachers with their lesson study experience. Action research is defined as a research that 

aims to determine the necessary measures to improve the situation by making an 

analytical evaluation of the existing practice, conducted by expert researchers, with the 

participation of practitioners and parties to the problem (Karasar, 2009). This study was 

conducted as an action research with the aim of raising noticing among preservice 

teachers by improving the existing process through lesson study. In accordance with the 

nature of action research, the practitioner took an active role in this process as both a 

teacher and a researcher. 

Research process 

The research was conducted in Teaching Practicum-I and Teaching Practicum-II 

courses. In the Teaching Practicum-I course, eight lesson study cycles were carried out 

with 3 primary school preservice teachers. Each of the preservice teachers taught a 

mathematics lesson for 2 class hours for each cycle, making a total of 8 lesson study 

cycles. Before each lesson study cycle, the lesson plan was prepared jointly by the 3 

preservice teachers and the researcher during the planning phase of the lesson. In the 

implementation phase of the lesson, one of the preservice teachers implemented the 

lesson plan prepared together in the classroom. At the end of the lesson, the primary 

school teacher was also asked to share her observations about the lesson. The lesson 

observation form was filled in by the preservice teachers participating in the lesson 

study during the implementation lesson. The items in the observation form focused on 

preventing students from falling into misconceptions. In the third stage, the discussion 

of the lesson and reflections stage, the implementation lesson was evaluated by 

watching the video of the implementation lesson recorded by the researcher, and by 

considering the observation form, lesson plan and video recordings together. After these 

meetings, each preservice teacher wrote reflection reports by considering the items 

related to misconceptions in the observation form. The plan was revised again, but the 

revised lesson plan was not applied again. The Teaching Practicum-I course, which was 

conducted with the lesson study group preservice teachers through lesson study cycles, 
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was conducted with the comparison group preservice teachers by adhering to the 

content and methodology specified in the undergraduate program. The comparison 

group preservice teachers also attended one-hour meetings once a week in the 

researcher's room, during which the lesson plan for Teaching Practicum was reviewed 

and discussed. In the Teaching Practicum-II course, 3 preservice teachers who had 

participated in the lesson study in the first semester and 6 preservice teachers who had 

never participated in a different lesson study were selected as the comparison group and 

observed each other's lessons in three groups of three for eight lessons consisting of two 

hours each. Video recordings and observation forms, which were used as part of the 

lesson study in the process of lesson study in the Teaching Practicum-I course, were 

used by the researcher as data collection tools in the second semester. The observation 

forms, reflection reports, video recordings, video exams and the researcher's field notes 

of the preservice teachers in the Teaching Practicum-II course were analyzed to reveal 

the noticing development of the preservice teachers.  

Study group 

 The study was conducted with 9 preservice teachers studying in the 4th grade of 

Karadeniz Technical University Fatih Faculty of Education, Department of Elementary 

Education, Classroom Teaching Program in the Teaching Practicum-I and Teaching 

Practicum-II courses. Typical case sampling from purposeful sampling method was 

used to determine the primary school preservice teachers participating in the study. In 

order to reveal the noticing of preservice teachers, a typical group of preservice teachers 

whose academic achievement was neither very high nor very low was determined. Eight 

lesson study cycles were conducted with 3 preservice teachers in the Teaching 

Practicum-I course. In the Teaching Practicum-II course, 3 preservice teachers who 

participated in lesson study were selected as the lesson study group and 6 preservice 

teachers who had never participated in a different lesson study were selected as the 

comparison group and they were allowed to observe each other's mathematics lessons in 

three groups. The Teaching Practicum-I course was carried out with the 6 primary 

school preservice teachers in the comparison group in accordance with the content and 

methodology specified in the undergraduate program. In the second semester of the 

academic year, in the Teaching Practicum-II course, two groups of primary school 

preservice teachers were compared in order to reveal more clearly whether the lesson 

study model contributed to the noticing of preservice teachers. 

Data collection tool 

In order to reveal how the lesson study model affected preservice teachers' 

noticing development, data were obtained from the observation form developed by the 

researcher, video recordings, reflection reports and field notes. The reason for using 

more than one data collection tool in the study was to obtain more in-depth data. Video 

recordings, observation forms and reflection reports used as part of the lesson study 

were used as data collection tools in the second semester. In addition to these, the 

"video exam" at the end of the Teaching Practicum-II course was also one of the data 

collection tools. The video exam consisted of 3 preservice teachers who participated in 

the lesson study process and 6 preservice teachers who did not participate in the lesson 

study process watching a two-hour mathematics lesson of the mentor teacher, which 

was videotaped, and filling in the observation form simultaneously. A video exam 
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rubric was created by the researcher for the analysis of the video exam and used in the 

analysis of the data. Descriptive analysis, one of the qualitative data analysis types, was 

used in the study.  

 

Data analysis process 

The data obtained were analyzed by adapting the theoretical framework of van 

Es (2011) as "Students' Levels of Recognizing Misconceptions" by the researcher in 

order to determine preservice teachers' noticing of students' misconceptions. This 

framework was used to analyze the data. In order to determine the misconception 

noticing skills of preservice teachers, the levels adapted by the researcher using van Es 

(2011)'s theoretical framework are as follows: Level 1 (Baseline Noticing): Talks about 

general impressions about the misconception. They state what they observe with simple 

expressions. Makes descriptive and general comments. Does not provide evidence to 

support his/her explanations or gives very few details. Level 2 (Mixed Noticing): 

Although he/she continues to talk about his/her general impressions about the 

misconception, he/she also tries to describe important events. He/she mentions specific 

students and moments to support his/her explanations, but is unable to expand his/her 

comments and elaborate on his/her observations. Level 3 (Focused Noticing): Reason 

about what they observe about misconceptions and try to justify the reasons for them. 

Analyzes important situations observed in the classroom. Uses the details of 

observations to make inferences about students' misconceptions. His/her explanations 

based on his/her observations are interpretative and he/she tries to elaborate these 

explanations. Level 4 (Extended Noticing): Analyzes student comments and 

explanations in detail to determine whether students have misconceptions. Highlights 

noteworthy events related to misconceptions. Cites specific events and interactions as 

evidence. Provides detailed information on the interactions they observe and provides 

details to support their thinking as a result of their observations. Interpret and articulate 

what they observe, taking into account the relationship between the student's 

misconception and the teacher's pedagogy. Makes connections between what they 

observe and the principles of teaching and learning. Suggests alternative pedagogical 

solutions based on interpretations. In the Teaching Practicum-I course, preservice 

teachers in the lesson study group analyzed each other's lessons as part of the lesson 

study model. In the Teaching Practicum-II course, the Lesson Study group and the 

comparison group were allowed to analyze each other's lessons in their own groups in 

order to reveal their noticing, and the researcher analyzed the lessons of both groups. 

Studies conducted for the validity (Creswell & Miller, 2000)  and reliability (Merriam, 

1998)  of the study; triangulation, long-term application, purposive sampling, detailed 

description, participants' consent to the data, defining the research method and stages of 

the research, detailed description of the sample, consistency review.The research is 

limited to the practices carried out with 9 preservice teachers in the Teaching 

Practicum-I and Teaching Practicum-II courses in the Department of Primary 

Education, Karadeniz Technical University. The research is limited to misconceptions 

from student learning. It is limited to 8 lesson study cycles conducted with primary 

school preservice teachers in Teaching Practicum-I course.  
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Ethical Procedures 

Ethical committee date: 09.12.2021 and number: E-81614018-000-2100005124. 

Findings  

The noticing skills of T1, T2, T3, C1, C2, C3, C4 and C6 preservice teachers in 

the Teaching Practicum-II course are summarized in Table 1, Table 2 and Table 3 

below. Group1 consisted of T2 Preservice Teacher, C1 Preservice Teacher, C2 

Preservice Teacher, Group2 consisted of T3 Preservice Teacher, C3 Preservice Teacher, 

C4 Preservice Teacher, Group3 consisted of T1 Preservice Teacher, C5 Preservice 

Teacher, C6 Preservice Teacher. Table 1 below shows the noticing skills of T2, C1 and 

C2, preservice teachers in the Teaching Practicum-II course, which were obtained as a 

result of the analysis of the data obtained from the observation form and reflection 

reports. 

 

Table 1 

Noticing Skills of the Preservice Teachers in Group 1 (T2 Preservice Teacher, C1 

Preservice Teacher, C2 Preservice Teacher) 

Misconception noticing levels 

 T2 Preservice Teacher C1 Preservice Teacher C2 Preservice Teacher 

Lesson 1 Group 1 Level 3 Level 1 Level 2 

Lesson 2 Group 1 Level 4 Level 1 Level 1 

Lesson 3 Group 1 Level 4 Level 1 Level 2 

Lesson 4 Group 1 Level 3 Level 1 Level 2 

Lesson 5 Group 1 Level 4 Level 2 Level 2 

Lesson 6 Group 1 Level 3 Level 1 Level 1 

Lesson 7 Group 1 Level 4 Level 1 Level 1 

Lesson 8 Group 1 Level 3 Level 1 Level 1 

  

When Table 1 is examined, it is seen that the noticing skills of the preservice 

teachers in the lesson study group in group 1 are predominantly level 3 and level 4, 

while the noticing skills of the comparison group preservice teachers are predominantly 

level 1 and level 2. From this point of view, it was concluded that the lesson study 

group preservice teachers gained noticing skills as a result of the development of 

knowledge of teaching the content with the lesson study model. When the contents of 

the courses in which the preservice teachers' noticing levels were determined as level 4 

were examined, it was concluded that there were topics that overlapped with the topics 

of the courses carried out in the Teaching Practicum-I course. As a result of this, it is 

thought that the focus of the lesson study activities caused the preservice teachers to 

gain competence in these subjects and thus to have high noticing skills.  

In Table 2 below, the noticing skills of T3, C3 and C4 preservice teachers in the 

Teaching Practicum-II course are given as a result of the analysis of the data obtained 

from the observation form and reflection reports.  
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Table 2 

Noticing Skills of the Preservice Teachers in Group 2 (T3 Preservice Teacher, C3 

Preservice Teacher, C4 Preservice Teacher) 

Misconception noticing levels 

T3 Preservice Teacher C3 Preservice Teacher C4 Preservice Teacher 

Lesson 1 Group 2 Level 3 Level 1 Level 2 

Lesson 2 Group 2 Level 4 Level 1 Level 1 

Lesson 3 Group 2 Level 3 Level 1 Level 2 

Lesson 4 Group 2 Level 4 Level 2 Level 1 

Lesson 5 Group 2  Level 4 Level 2 Level 1 

Lesson 6 Group 2 Level 3 Level 1 Level 2 

Lesson 7 Group 2 Level 4 Level 1 Level 2 

Lesson 8 Group 2 Level 3 Level 1 Level 1 

 

When Table 2 is examined, it is seen that the noticing skills of the lesson study 

group of pre- service teachers in group 2 are predominantly level 3 and level 4, while 

the noticing skills of the comparison group preservice teachers are predominantly level 

1 and level 2. From this point of view, it was concluded that the lesson study group 

preservice teachers gained noticing skills as a result of the development of knowledge 

of teaching the content with the lesson study model. When the contents of the courses in 

which the preservice teachers' noticing levels were determined as level 4 were 

examined, it was concluded that there were overlapping subjects with the subjects of the 

courses carried out in the Teaching Practicum-I course. As a result of this, it is thought 

that the focus in the lesson study activities caused the preservice teacher to gain 

competence in these subjects and thus to have high noticing skills.  

Table 3 shows the noticing skills of T1, C5 and C6, preservice teachers in the 

Teaching Practicum-II course, which were obtained as a result of the analysis of the 

data obtained from the observation form and reflection reports.  

 

Table 3 

Noticing Skills of the Preservice Teachers in Group 3 (T1 Preservice Teacher, C5 

Preservice Teacher, C6 Preservice Teacher) 

Misconception noticing levels 

 T1 preservice teacher C5 preservice teacher C6 preservice teacher 

Lesson 1 Group 3 Level 4 Level 1  Level 1 

Lesson 2 Group 3 Level 4 Level 2 Level 1 

Lesson 3 Group 3 Level 3 Level 1 Level 1 

Lesson 4 Group 3 Level 4 Level 2 Level 1 

Lesson 5 Group 3  Level 3 Level 1 Level 1 
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Lesson 6 Group 3 Level 4 Level 2 Level 2 

Lesson 7 Group 3 Level 4 Level 1 Level 1 

Lesson 8 Group 3 Level 4 Level 1 Level 1 

 

When Table 3 is examined, it is seen that the noticing skills of the lesson study 

group of pre- service teachers in group 3 are predominantly level 3 and level 4, while 

the noticing skills of the comparison group preservice teachers are predominantly level 

1 and level 2. From this point of view, it was concluded that the lesson study group 

preservice teachers gained noticing skills as a result of the development of knowledge 

of teaching the content with the lesson study model. When the contents of the courses in 

which the preservice teachers' noticing levels were determined as level 4 were 

examined, it was concluded that there were overlapping subjects with the subjects of the 

courses carried out in the Teaching Practicum-I course. As a result of this, it is thought 

that the focus of the lesson study activities caused the preservice teachers to gain 

competence in these subjects and thus to have high noticing skills.  

Noticing Skills of the Lesson Study Group and Comparison Group 

Preservice Teachers at the End of the Video Exam (Last Lesson)  

At the end of the whole process, a math lesson of the mentor teacher was video 

recorded. Then, 9 preservice teachers were asked to watch this video-recorded lesson 

and they were asked to fill in the observation form. This application was done in the 

form of an exam. The data obtained from the observation forms were analyzed 

descriptively according to the scaled framework prepared in accordance with van Es's 

(2011) theoretical framework.  

Observation Forms in the Video Examination  

The implementation of this lesson was carried out by the practice teacher and the 

outcome of the lesson was "Solves problems requiring at least one division operation 

with natural numbers" in Grade 4.  

Observation Form of Preservice Teacher T1  

When the data obtained from the observation form of preservice teacher T1 were 

analyzed, it was seen that she stated that an incorrect explanation she made in division 

caused misconceptions in students. Preservice teacher T1 explained this observation 

about misconception as follows; The teacher explained that in the division 150÷5, we 

put the zero in the ones place of 150 next to 3. In 170÷5 division, two of the students did 

170÷5=30 on the board and found the remainder 2. In other words, they made a 

mistake by applying the teacher's explanation that we put the "0" here. They left the 

operation unfinished. The teacher did not explain why we put the "0" there. The teacher 

gave a wrong explanation. What the student should understand here is that the number 

150 consists of 1 hundred, 5 tens and 0 ones. Let's first divide 1 hundred by 5, here they 

can do it using rhythmic counting, let them find 20. Then let's divide 5 tens by 5 and find 

10, again using rhythmic counting. Add the two together and the result is 30. The 

student will generalize the explanation that we are throwing away the "0" here and in 

any case will throw away the "0" from the ones digit in the division to the ones digit in 

the quotient. This created a misconception. In addition to this thought, preservice 
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teacher T1 stated that she realized that students could not perform division when there 

was 0 in the tens digit in 3-digit numbers and that this was also a misconception. She 

explained this observation as follows; Students often incorrectly divided 3-digit 

numbers if there was 0 in the tens digit. For example, they did 307÷3=12. I think the 

teacher's explanations were too little here. She should have emphasized how many times 

3 is in "0" and how many times "0" is in "0", so she should write this in the division. 

When these explanations of T1 Preservice teacher are analyzed, it is seen that she 

identified important situations related to students' misconceptions and presented details 

from her observations to support her thoughts. While interpreting her observations, she 

considered the relationship between the students' misconceptions and the teacher's 

pedagogy. She offered a pedagogical solution based on interpretation. For this reason, 

T1 preservice teacher's misconception noticing skill was determined as level 4.  

Observation Form of Preservice Teacher T2 

When the data obtained from the observation form of preservice teacher T2 were 

analyzed, she stated that in the problems, the students performed the operations by 

understanding the question "how many times" as "how many more" and that this was a 

misconception. She expressed this observation in the observation form as follows; The 

teacher asked the following problem: Ali reads 150 books a day, Ayşe reads 3 books a 

day. How many times more books does Ali read in 1 day than Ayşe read in 1 day? One 

of the students found 150-3=147. There is a misconception here, the student thought "is 

a multiple" as "is more" and did subtraction. The teacher said, "You made a mistake, 

who else wants to do it?". However, the teacher should have asked this student why 

he/she thought this way and found out the reason for his/her mistake. He should have 

explained that a multiple of a number is a number that can be divided without 

remainder. He could have modeled the concepts of "more" and "solid". For example, 

how many times the number 20 is the number 5? How many more than 5 is the number 

20? Draw two figures and show these two operations on the board. The students would 

have seen that the first operation was a repeated division grouping, while the second 

was a subtraction operation. When these explanations of preservice teacher S2 are 

analyzed, it is seen that she identified important situations related to students' 

misconceptions and presented details from her observations to support her thoughts. 

While interpreting her observations, she considered the relationship between students' 

misconceptions and the teacher's pedagogy. She offered a pedagogical solution based on 

interpretation. For this reason, the misconception noticing skill of T2 was determined as 

level 4.  

Observation Form of Preservice Teacher T3  

When the data obtained from the observation form of preservice teacher S3 were 

analyzed, he stated that he thought that the teacher's explanation that "the divisor should 

be more and the divisor should be less" could cause misconceptions in students. He 

expressed this observation as follows; The teacher made an explanation about division 

as "in division, the divisor should be more and the dividend should be less". This 

explanation caused misconceptions in students. Why should the divisor be a large 

number, the student thought that a small number cannot be divided by a large number. 

Then the number 1 cannot be divided by 2. In future grades, the student will not 

understand fractions and decimals. This explanation of the teacher caused the student 
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to overgeneralize and create a misconception that the larger number should always be 

divided by the smaller number. I can give an example like this: 1 apple cannot be 

divided by two people because 1 is less than 2. In addition, he explained that in division, 

for example, in the 124÷3 operation, 1 is not divided by 3, so we divide 12 by 3. This 

explanation was wrong. First, 1 is divisible by 3. But there, 1 is actually 1 100. When 

the 100s were divided equally by 3, 30 units would fall, 10 units would remain, and so 

on, he could have continued the division and prevented the students from falling into 

misconceptions. When these explanations of the preservice teacher S3 are examined, it 

is seen that he identified important situations related to students' misconceptions and 

presented details from his observations to support his thoughts. While interpreting his 

observations, he considered the relationship between the students' misconceptions and 

the teacher's pedagogy. He offered a pedagogical solution based on interpretation. For 

this reason, the misconception noticing skill of T3 was determined as level 4.  

Observation Form of Preservice Teacher C1  

When the data obtained from the observation form of preservice teacher C1 were 

examined, she stated that she realized the students made many mistakes in division and 

that these mistakes were misconceptions. She expressed this thought as follows;  

Students made many errors in division in the problems and these were misconceptions. I 

realized that students had a lot of misconceptions in division. This explanation of 

preservice teacher C1 was very general and expressed her observation in a simplified 

way. Her explanation was descriptive and she did not provide any evidence to support 

this explanation. For this reason, preservice teacher C1's misconception noticing skill 

was determined as level 1.  

Observation Form of Preservice Teacher C2  

When the data obtained from the observation form of preservice teacher C2 were 

examined, she stated that she realized the students had misconceptions about the 

concepts of "being solid" and "being more". She expressed this observation with her 

explanation; Students confused the concepts of "is solid" and "is more" in the problems 

and performed the operations accordingly. They tried to solve the problems by thinking 

"How many solids" as "How many more". This was a misconception. This explanation 

of misconception made by C2 Preservice teacher was very general and she gave very 

few details to support her explanation. Her explanation is descriptive. For this reason, 

preservice teacher C2's misconception noticing skill was determined as level 1.  

Observation Form of Preservice Teacher C3  

When the data obtained from the observation form of preservice teacher C3 were 

examined, she stated that she realized the students had misconceptions but the teacher 

did not take this into consideration. She explained this thought as follows; I realized 

that the students had misconceptions in the problems, but the teacher did not take this 

into account. This explanation of preservice teacher C3 was very general and expressed 

her observation in a simplified way. Her explanation was descriptive and he did not 

provide any evidence to support this explanation. For this reason, preservice teacher 

C3's misconception noticing skill was determined as level 1.  
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Observation Form of Preservice Teacher C4  

When the data obtained from the observation form of preservice teacher C4 were 

examined, she stated that she realized an explanation made by the teacher was wrong 

and that she thought this would cause misconceptions in students. She expressed this 

observation as follows; One of the students set up a division problem, but in the 

problem the smaller number had to be divided by the larger number, and the teacher 

said "the divisor should be more and the divisor less". He may have wanted them to do 

this for this lesson, but he said it like a rule or as if it had to be, which may have caused 

misconceptions in the students. This explanation made by C4 shows that she tried to 

define an event that she considered important. Although she mentions a specific student 

and moment to support her explanation, she fails to expand her interpretation and 

elaborate her observation. For this reason, preservice teacher C4's misconception 

noticing skill was determined as level 2.  

Observation Form of Preservice Teacher C5  

When the data obtained from the observation form of preservice teacher C5 were 

analyzed, she stated that she observed the teacher did not check the students' prior 

knowledge at the beginning of the lesson. She expressed this observation as follows;  

The teacher did not check students' prior knowledge at the beginning of the lesson. They 

need to have a certain level of readiness before they can do division correctly. For 

example, the multiplication table. This explanation made by C5 shows that she tried to 

define an event that she considered important. Although she mentions a specific 

situation to support her explanation, she is insufficient in expanding her interpretation 

and elaborating her observation. For this reason, preservice teacher C5's misconception 

noticing skill was determined as level 2.  

Observation Form of Preservice Teacher C6  

When the data obtained from the observation form of preservice teacher C6 were 

examined, she stated that she thought that she realized that students had a misconception 

about division. She expressed this observation as follows; While doing the operations, 

students say "Is the number 1 divisible by 3? It is not divisible. Then, is 12 divisible by 

3, it is divisible by 3, we get 4..." This shows that they have a misconception, I think the 

statement "the number 1 is not divisible by 3" is a misconception. This explanation 

made by C6 shows that she tried to define an event that she considered important. 

Although she mentions a specific situation and a specific student to support her 

explanation, she fails to expand her interpretation and elaborate her observation. For this 

reason, pre- service teacher C6's misconception noticing skill was determined as level 2.  

As a result, the noticing skills of preservice teachers at the end of the video exam 

can be summarized as follows; the misconception noticing skills of preservice teachers 

T1, T2 and T3 were determined as level 4, the misconception noticing skills of 

preservice teachers C1, C2 and C3 were determined as level 1, and the noticing skills of 

preservice teachers C4, C5 and C6 were determined as level 2.  

Table 4 below shows the noticing skills of preservice teachers T1, T2, T3, C1, C2, C3, 

C4, C5 and C6 as a result of the analysis of the data obtained at the end of the video 

exam.  
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Table 4 

Noticing Skills of Lesson Study Group and Comparison Group Preservice Teachers at 

the End of the Video Exam (Last Lesson) 

Preservice Teacher Misconception Noticing Skills 

T1 Level 4 

T2 Level 4 

T3 Level 4 

C1 Level 1 

C2 Level 1 

C3 Level 1 

C4 Level 2 

C5 Level 2 

C6 Level 2 

 

Table 4 shows that, as a result of the video exam, the noticing skills of the lesson 

study group preservice teachers were determined as level 4, while the noticing skills of 

the comparison group preservice teachers were predominantly determined as level 1 and 

level 2. As a result of the video exam, it was concluded that the lesson study group 

preservice teachers gained noticing skills with the lesson study model. In addition, when 

all the data obtained from these two data sources were analyzed throughout the 

Teaching Practicum-II process and at the end of the video exam at the end of the 

process, the final noticing levels of the preservice teachers were determined as follows; 

T1 teacher's misconception noticing level is level 4, T2 preservice teacher's 

misconception noticing level is level 4, T3 preservice teacher's misconception noticing 

level is level 4, C1 preservice teacher's misconception noticing level is level 1, C2 

preservice teacher's misconception noticing level is level 1, Misconception noticing 

level of preservice teacher C3 was determined as level 1, misconception noticing level 

of preservice teacher C4 as level 2, misconception noticing level of pre- service teacher 

C5 as level 2, misconception noticing level of preservice teacher C6 as level 1.  

Discussion 

Misconception Noticing Skills of Preservice Teachers  

In the Teaching Practicum-II course, the misconception noticing skills of T1 

preservice teacher from the lesson study group were determined as level 4 and level 3 

for eight lessons. From this point of view, it was concluded that the lesson study model 

improved T1 preservice teacher's ability to recognize students' misconceptions. This 

result of the study is in parallel with the result of Mostofo's (2013) study. In his study, 

Mostofo (2013) found that the lesson study model improved preservice mathematics 



Yasemin TÜRK & Adnan BAKİ 

 

© 2024 AKU, Kuramsal Eğitimbilim Dergisi - Journal of Theoretical Educational Science, 17(3), 643-675 

 

658 

teachers' ability to recognize students' misconceptions and responses. Although the 

misconception noticing skill of T1 was determined as level 4 in six lessons, it was 

determined as level 3 in the third and fifth lessons. The reason for this may be the lack 

of subject matter knowledge of T1 preservice teacher. As a result, it can be said that 

noticing varies according to content knowledge. According to Shulman (1987), teachers 

with inadequate subject matter knowledge are generally inadequate in defining concepts 

and relationships by making incomplete definitions. Similarly, Liu (2014) argued that 

teachers' knowledge, beliefs and goals affect their noticing of student thinking. Here, it 

can be said that the inadequate content knowledge of the pre- service teacher T1 

prevented her from making correct determinations and definitions about 

misconceptions, interpreting important situations after defining them, and making 

suggestions about them. The teacher's content knowledge directly affected the teacher's 

noticing and will indirectly affect the success of the students. In the literature, there are 

studies showing that teachers' content knowledge affects students' achievement (Jacob, 

John & Gwany, 2020; Lee, Capraro & Capraro, 2018). When the contents of the courses 

in which the misconception noticing skill of preservice teacher T1 was determined as 

level 3, the subject of the third course and the subject of the fifth course overlapped. The 

outcome of the third lesson is "Makes conversions between meters and centimeters that 

do not require writing decimal fractions." and the outcome of the fifth lesson is "Solves 

and constructs problems using units of meters and centimeters." From this point of 

view, it is thought that it is not a coincidence that T1 preservice teacher's misconception 

noticing skill was level 3 in both lessons. This situation may be an evidence that it may 

be due to the lack of subject area knowledge that he/ she has about the subject. In both 

lessons, T1 preservice teacher could not establish a connection between what she 

observed and the principles of teaching and learning and could not offer alternative 

pedagogical solutions based on interpretation. Ma (1999) stated that teachers cannot 

show a behavior beyond their own understanding of the subject matter in order to guide 

students' understanding. Here, it can be said that T1 preservice teacher could not show a 

behavior beyond his/her own understanding of students' misconceptions in the lessons 

on meters and centimeters. To summarize, in general, the misconception noticing skill 

of preservice teacher T1 was determined as level 4 in terms of weight. T1 preservice 

teacher's noticing skill in any lesson was not determined as level 1 or level 2.From this 

point of view, it can be said that the lesson study model positively affected the 

development of preservice teacher's misconception noticing skills. The reason for this is 

thought to be the fact that the preservice teachers made video reflections by watching 

the teaching of both themselves and other preservice teachers in the lesson study. 

Similarly, studies in the literature suggest that video reflections with peers provide an 

important opportunity for a teacher to receive feedback, learn about specific teaching 

needs and strengths, and generate ideas to improve their pedagogy (Arya et al., 2013; 

Arya et al., 2015; Christ et al., 2012, 2014; Eröz-Tuga, 2013; Harford et al., 2008; 

Shanahan et al., 2014; Tripp et al., 2012; van Es et al., 2010; Yaffe, 2010). 

 It was concluded that the misconception noticing skills of T2, one of the 

preservice teachers in the Lesson Study group in the Teaching Practicum-II course, 

were at level 3 and level 4 for eight lessons. It was concluded that although the 

misconception noticing skill of T2 preservice teacher was determined as level 3 in four 

lessons, it was level 4 in the other four lessons. The misconception noticing skill of T2 
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preservice teacher was in the form of level 3-4-4-4-3-4-3-4-3-4-3 for eight lessons. The 

objectives of the fifth lesson, in which the noticing of the preservice teacher was 

determined as level 4, were "Divides a whole into equal parts and states that each of the 

equal parts is the unit of the fraction. Obtains fractions whose numerator is less than the 

denominator and whose denominator is at most a two-digit natural number.”In this 

lesson, which includes the objectives related to fractions, the preservice teacher T2 

reasoned about the observations she made about the misconceptions of the students and 

tried to explain the reasons. She addressed the situations she considered important and 

presented details from her observations to support her thoughts. While interpreting her 

observations, she considered the relationship between students' misconceptions and the 

teacher's pedagogy. C1 tried to offer alternative solutions to the preservice teacher about 

the misconceptions that she thought might occur in students. The concept of fraction is 

one of the difficult subjects in mathematics (Brown & Quinn, 2006; Ergöl& Memnun, 

2020; Işık, 2011; Önal & Yorulmaz, 2017; Sartono& Karso, 2020), and it can be said 

that it is also one of the subjects that teachers find difficult to teach.Nevertheless, it was 

observed that T2 preservice teacher had the highest level of misconception noticing 

(level 4). There are many studies on misconceptions about fractions in the literature 

(Alacacı, 2012; Biber, Tuna, & Aktaş, 2013; Hansen, 2014; Haser, Ubuz, 2003; Işık & 

Kar, 2012; Kocaoğlu & Yenilmez, 2010; Ojose, 2015; Önal & Yorulmaz, 2017; Steffe 

& Olive, 2010; Taşkın & Yıldız, 2011; Yetim & Alkan 2010; Yılmaz & Yenilmez, 

2007). While planning the lesson on fractions during the lesson planning process, 

discussing the misconceptions related to the subject of that lesson by focusing on the 

mathematics curriculum, discussing what should be done to prevent these 

misconceptions, discussing what should be done by taking into account the results of 

these misconceptions studies (Hart, 1993; Haser & Ubuz, 2003; Steffe & Olive, 2010) 

or the researcher's guidance on what should be done by taking into account the results of 

these misconceptions studies (Hart, 1993; Haser & Ubuz, 2003; Steffe & Olive, 2010) 

or the meetings held during the discussion and reflections phase of the lesson may have 

caused the preservice teacher to gain a competence on the subject to be covered. It was 

concluded that the misconception noticing skill of T3, one of the preservice teachers in 

the Lesson Study group in the Teaching Practicum-II course, was at level 3 and level 4 

for eight lessons. 

Although the misconception noticing skill of T3 preservice teacher was 

determined as level 3 in four lessons, it was concluded that it was level 4 in the other 

four lessons.The misconception noticing skill of T3 preservice teacher was in the form 

of level 3-4-3-3-4-4-4-3-4-3-3 for eight lessons. In the first and second lessons, 

preservice teacher T3 identified important situations related to decimal fractions, and in 

the second lesson, she offered pedagogical solutions for these situations and therefore 

her noticing was determined as level 4. The comments made by preservice teacher T3 as 

a result of her observations about decimal fractions in the second lesson show that she is 

aware of some misconceptions about decimals in the literature. For example, preservice 

teacher T3 stated that she realized that students had a misconception that the longer 

decimal number was larger and that preservice teacher C4 did not realize this and 

therefore did not intervene. When the literature is examined, Steinle and Stacey (1998) 

concluded in their study that students have a misconception that the decimal number 

with more digits in the fraction part is larger. Gür and Seyhan (2004) concluded that 
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students had misconceptions such as ignoring the decimal comma and thinking that 

multi-digit decimal numbers are larger. In other words, it was seen that the 

misconception that T3 preservice teacher realized about decimal numbers, that the 

longer decimal number is larger, is in line with the studies in the literature (Nesher & 

Peled, 1986; Resnick, Nesher, Leonard, Magone, Omanson, & Peled, 1986; Sackur-

Grisvard & Leonard, 1985; Stacey & Steinle, 1998). In this way, it was determined that 

students with overgeneralization type misconceptions generalized a property of the set 

of natural numbers to the set of decimal numbers. From this point of view, it is thought 

that the preservice teacher may have read about misconceptions in the subject of that 

course before the lesson. As a result, it is thought that the lesson study process may have 

provided the preservice teacher with the behavior of focusing on misconceptions related 

to the subject of that lesson before the lesson.  

In the Teaching Practicum-II course, it was concluded that the misconception 

noticing skill of C1, one of the comparison group preservice teachers, was level 1 for 

seven lessons, except for the fifth lesson. The misconception noticing skill in the fifth 

lesson was determined as level 2. As a result, it can be said that C1 preservice teacher's 

misconception noticing skill was level 1. Because the determination of noticing as level 

1 in seven lessons out of eight lessons shows that the noticing of the preservice teacher 

is predominantly level 1. When the misconception noticing skills of pre- service teacher 

C1 were compared with the misconception noticing skills of preservice teacher T2 in his 

group, the misconception noticing skills of preservice teacher T2 were determined as 

level 3 or level 4. It is thought that the reason why preservice teacher C1's 

misconception noticing skills remained at the first stage of van Es' noticing framework, 

unlike preservice teacher T2's misconception noticing skills, is that she did not 

participate in the lesson study process. It was observed that C1 was only able to define 

what is important or noteworthy about a lesson situation, which is one of the three basic 

aspects of the noticing proposed by van Es and Sherin (2002). In the lesson study group, 

preservice teacher T2 tried to use what she knew about the content or what she knew 

about the sources of justification for her classroom interactions to reason about the 

situation she identified. For this reason, the noticing skills of preservice teacher T2 were 

determined as level 3 or level 4.According to Sherin and van Es (2005), preservice 

teachers should be given the opportunity to do practices in which they can develop their 

noticing skills, and in this study, it is thought that the environment that provided the 

opportunity for preservice teacher T2 to develop noticing skills, like the other lesson 

study group preservice teachers, was the lesson study process. In the Teaching 

Practicum-II course, it was concluded that the misconception noticing skill of C2, one 

of the comparison group preservice teachers, was in the form of level 2-1-2-2-2-2-1-1-

1-1 for eight lessons. The misconception noticing skills of preservice teacher C2 were 

lower than pre- service teacher T2 but higher than preservice teacher C1. Because, 

although preservice teacher C1's misconception noticing skill was determined as level 1, 

preservice teacher C2's misconception noticing skill was determined as level 1 in four of 

the eight lessons and level 2 in the other four lessons. Even if preservice teacher C2's 

noticing skill was level 2, unlike preservice teacher C1, it was determined that 

preservice teacher C2 could not make inferences about students' misconceptions, 

elaborate her explanations, or offer pedagogical solutions for the student 

misconceptions she identified, as shown by preservice teacher T2. It is thought that the 
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reason why preservice teacher T2 was able to show these behaviors, unlike preservice 

teacher C2, is the noticing that preservice teacher T2 gained during the lesson study 

process about what can be done to recognize and eliminate students' misconceptions. 

According to Zembat (2013), it is important for the teacher to be aware of 

misconceptions and to analyze these misconceptions well.The reason for the preservice 

teacher T2, unlike the preservice teacher C2, to show this behavior or to gain this 

noticing before analyzing the misconceptions may be the lesson study activities carried 

out during a semester.  

In the Teaching Practicum-II course, it was concluded that the misconception 

noticing skill of C3, one of the comparison group preservice teachers, was in the form 

of level 1-1-1-1-2-2-1-1-1-1 for eight lessons. From this point of view, it can be said 

that the misconception noticing skill of pre- service teacher C3 is predominantly level 1. 

On the other hand, the misconception noticing skill of the lesson study group Preservice 

Teacher T3, who was in the group of C3 Preservice Teacher, was determined as level 3 

or level 4 for eight lessons. In lessons 2 and 7, this difference is much more obvious. 

Because while C3 preservice teacher's noticing was level 1, that of T3 preservice 

teacher was determined as level 4. When the subjects of these two lessons were 

analyzed, it was seen that the subject of the seventh lesson was "symmetry". The reason 

for this difference in noticing skills is thought to be a result of the fact that the subject of 

the 8th lesson, which the preservice teacher T3 practiced in the lesson study carried out 

in the first semester, was the subject of "symmetry". Because in the 8th lesson study in 

the first semester, T3 Preservice teacher could not show the symmetry axes of the star 

shape to the students and in addition to this, she caused the students to have a 

misconception that "every geometric shape has only one axis of symmetry". Both 

during the implementation phase of the plan by other preservice teachers (T1 and T2) in 

the observation forms and during the discussions during the discussion and reflections 

phase of the lesson, the teaching of preservice teacher T3 was discussed a lot about 

misconceptions. It can be said that this situation positively affected the noticing skill of 

T3 preservice teacher. According to Sherin and van Es (2005), teacher training 

programs should include noticing skills and preservice teachers should be given the 

opportunity to do practices that can develop these skills, and it is thought that the lesson 

study conducted in this study is a suitable environment in which the preservice teacher 

can develop noticing skills. In summary, it was concluded that in the lesson study 

process, T3 preservice teacher gained noticing skills differently from C3 preservice 

teacher.  

In the Teaching Practicum-II course, it was concluded that the misconception 

noticing skill of C4, one of the comparison group preservice teachers, was 2-1-2-1-1-1-

2-2-2-1 for eight lessons. From this point of view, it can be said that C4 preservice 

teacher's misconception noticing skill varied between level 1 and level 2. When the 

misconception noticing skills of preservice teacher C4 were compared with the 

misconception noticing skills of preservice teacher T3, the most significant difference 

emerged in the 2nd, 4th and 5th lessons. Because in these lessons, while the 

misconception noticing skills of T3 preservice teacher was determined as level 4, the 

misconception noticing skills of C4 preservice teacher could not go above level 1. This 

difference is very significant. It is thought that the reason for this is that the lesson study 

group focused on a special topic in mathematics. Decimal fractions and fractions are 



Yasemin TÜRK & Adnan BAKİ 

 

© 2024 AKU, Kuramsal Eğitimbilim Dergisi - Journal of Theoretical Educational Science, 17(3), 643-675 

 

662 

two of the topics in mathematics where students, preservice teachers or teachers have 

misconceptions (Baki & Güç, 2014; Biber, Tuna, & Aktaş, 2013; Pesen, 2007).It is 

thought that focusing on such difficult mathematics topics in the lesson study and 

drawing the attention of the preservice teachers to important situations during the lesson 

study and discussing the misconceptions of the students and themselves, as well as their 

fellow teachers, may have caused the preservice teacher to focus on a specific area - in 

this case, decimal fractions and fractions - and to gain an noticing about it.  

In the Teaching Practicum-II course, it was concluded that the misconception 

noticing skill of C5, one of the comparison group preservice teachers, was in the form 

of level 1-2-1-2-1-2-1-1-1-1 for eight lessons. From this point of view, it can be said 

that C5 preservice teacher's misconception noticing skill is level 1 in general. When C5 

preservice teacher's misconception noticing skill was compared with the misconception 

noticing skill of T1 preservice teacher who participated in the lesson study, besides 

being low and different from each lesson, the biggest difference determined as level 1 

and level 4 emerged in the 1st, 2nd, 4th, 7th and 8th lessons. When the contents of these 

lessons were analyzed, it was determined that there was an overlap in two lessons on 

"multiplication" and in the other two lessons on "fractions". It is thought that the 

overlaps identified in this way are not coincidental. This situation suggests that the 

noticing of the preservice teacher is related to his / her content knowledge. The fact that 

the misconception noticing of the comparison group pre- service teachers was different 

and lower than that of the lesson study group preservice teachers in the lessons where 

the subject matter of the lesson was the same can be shown as evidence that it may be 

related to subject matter knowledge. It is thought that the lesson study activities that the 

pre- service teacher in the lesson study group participated in caused her to be aware of 

her deficiencies in subject matter knowledge, to make more detailed observations and to 

make determinations about her or the other preservice teacher's teaching. As a result of 

this, it is thought that the noticing of the preservice teacher in the lesson study group, 

T1, was high. According to experienced teachers, pre- service teachers tend to notice 

more superficial classroom characteristics (Wise, Padmanabhan, & Duffy, 

2009).Although both of the two preservice teachers compared here had the same 

experience, the fact that the noticing of the lesson study group preservice teacher T1 

was high shows that she noticed more detailed situations instead of superficial 

classroom features, which can be said to have gained this experience through lesson 

study activities.  

In the Teaching Practicum-II course, it was concluded that the misconception 

noticing skill of C6, one of the comparison group preservice teachers, was level 1 for 

seven lessons except the sixth lesson. The misconception noticing skill in the sixth 

lesson was determined as level 2. Unlike the preservice teachers in the lesson study 

group, the noticing skill of preservice teacher C6 was very low. It is thought that the 

reason for this is that the preservice teachers in the lesson study group gained the ability 

to focus on misconceptions through lesson study activities. According to Sadi (2007), 

teachers should focus more on misconceptions that are realized through study. Lesson 

study activities conducted with the preservice teachers in the lesson study group 

provided them with the opportunity to study more, see more examples, increase their 

noticing and focus on their misconceptions. For this reason, it is thought that the fact 

that preservice teacher C6 did not participate in the lesson study process caused her to 
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be inadequate in focusing on misconceptions and recognizing important situations 

related to misconceptions.  

Misconception Noticing Skills of Preservice Teachers at the End of the 

Video Exam (Last Lesson)  

At the end of the whole process, when the noticing skills of the preservice 

teachers who watched the video of this lesson of the mentor teacher, whose one 

mathematics lesson was videotaped from the practice school, and filled in the 

observation form, were examined at the end of this video exam, it was concluded that 

the noticing skills of the lesson study group preservice teachers were at level 4, while 

the noticing skills of the comparison group preservice teachers were mainly at level 1 

and level 2. When the observation results of the lesson study group preservice teachers 

about this lesson whose outcome was "Solves problems requiring at least one division 

operation with natural numbers" were analyzed, it was found that the misconception 

noticing skills of C1 and C3 preservice teachers were determined as level 4 for each of 

them. It is thought that this difference in the noticing skills of the lesson study group 

and comparison group preservice teachers was caused by the fact that the lesson study 

group pre- service teachers were able to focus on the events occurring in the classroom. 

Stigler and Hiebert (1999) argue in their study that the lesson study model provides a 

different perspective on classroom practices. It is thought that the participation of the 

preservice teachers in the lesson study group in the lesson study process caused them to 

look at the practices in the classroom with a different perspective, to notice the events, 

and as a result of this, to develop their noticing skills. In addition, in the light of the 

findings of the study, it is thought that as a result of the development of knowledge of 

teaching the content through lesson study, preservice teachers' noticing skills also 

developed. Studies in the literature suggest that lesson study supports the development 

of teachers' or preservice teachers' content knowledge (Akbaba-Dağ, 2014; Baki, 2012; 

Budak, Bozkurt, & Kaygın, 2011; Bütün, 2012; Corcoran, 2008; Fernandez, 2010; 

Gözel, 2016; Lewis, 2016; Meyer et al., 2011; Sudejamnongvd., 2014; Verhoef et al., 

2011; Yoshida et al., 2011). From this point of view, it can be said that preservice 

teachers gained noticing skills as a result of the development of knowledge of teaching 

the content with the lesson study model.  

To summarize at the end of the whole research process, in the most general 

terms, when the noticing skills of the preservice teachers were examined, it was 

concluded that the noticing skills of the lesson study group preservice teachers  were 

mainly at level 4, while the noticing skills of the comparison group preservice teachers 

were mostly at level 1 and level 2. In other words, when the noticing skills of the lesson 

study group preservice teachers were compared with the noticing skills of the 

comparison group preservice teachers, the misconception noticing skills of the lesson 

study group preservice teachers were determined as level 4, different from the noticing 

skills of the comparison group preservice teachers. The misconception noticing skills of 

the comparison group preservice teachers, unlike the lesson study group pre- service 

teachers, did not go above level 1 or level 2 in any lesson.From this point of view, it can 

be said that the lesson study professional development model positively affected 

preservice teachers' noticing skills. Similar to this result of the study, some studies in 

the literature also state that professional development models positively affect noticing 
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(Franke, Carpenter, Levi, Fennema, 2001; Lee, 2019; Lewis, Friedkin, Baker, & Perry, 

2011). 

In the lessons where the misconception noticing skills of the lesson study group 

preservice teachers were determined as level 4, it was determined that they generally 

made suggestions on how to prevent misconceptions before they occur and gave 

examples from the meetings in the lesson study process. To give an example from the 

findings, the preservice teachers stated that they realized that "0" was a problem for 

students in every subject and suggested that the appropriate teaching method should be 

chosen and more attention should be paid to teaching "0". It is thought that this situation 

is caused by the fact that while planning the lessons in the lesson study process, there 

was a lot of focus on the need to choose appropriate teaching methods to prevent 

misconceptions, or the misconceptions that students were thought to have or the teacher 

behaviors that caused these misconceptions were discussed in the discussion meetings. 

As a result, it was determined that the preservice teachers had a high level of noticing 

about the subjects where misconceptions were more expected, as well as making 

suggestions about the selection of appropriate teaching methods in this regard. In 

support of this result, Zembat (2010) also stated in his study that it is important for 

teachers to adopt approaches to prevent misconceptions before they occur by choosing 

appropriate teaching methods and techniques in subjects where misconceptions are 

more likely to occur. As a result, it is thought that the reason for the development of the 

misconception noticing skills of the preservice teachers in the lesson study group in this 

way is that the lessons recorded during the lesson study process were monitored by 

focusing on misconceptions. It can be said that discussing the misconceptions of the 

students observed in the video recordings, discussing the contribution of the preservice 

teacher in the formation of these misconceptions or discussing what should be done to 

prevent the emergence of these misconceptions positively affected the noticing 

development of the preservice teachers. Studies conducted in the literature on video-

based lessons have also shown that preservice teachers' noticing skills improve when 

they analyze and discuss videos in a systematic and structured way (Barnett, 2006; 

Barnhart et al., 2015; Brouwer et al., 2015; Calandra, 2015; Fadde et al., 2013; 

Kleinknecht et al., 2016; Seidel et al., 2013; Star et al., 2008). In addition, noticining 

studies in the literature show that teachers who analyze their lessons using video 

recordings pay more attention to student behavior, subject teaching and activities 

(Bozkuş, 2020; Hollingsworth & Clarke, 2017; Özdemir Baki, 2020), have the 

opportunity to observe their classes and notice classroom events, ıt was concluded that 

they had the opportunity to improve their interpretation skills (Santagata et al., 2018; 

Türker Biber, 2017). When the noticing of the lesson study group preservice teachers 

and the comparison group preservice teachers were compared by taking van Es's (2011) 

noticing framework into consideration, it was concluded that the lesson study group 

preservice teachers reasoned about their observations as a result of their lesson 

observations and as a result, they were able to make informed instructional decisions. It 

was observed that the preservice teachers in the lesson study group generally showed 

behaviors in the third stage, which is the third stage of the three parts of noticing 

characterized in the literature (Hiebert et al., 2007; Jacobs et al., 2010; Richert, 2005; 

Santagata et al., 2007; Sherin, 2007; van Es et al., 2002). It is thought that the lesson 

study process was effective in these behaviors. Because it was observed that in the 
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lessons in which teachers were involved in the lesson planning stage, they started to 

notice students' mathematical thinking by focusing on issues such as determining the 

mathematical purpose of the lesson, associating prior knowledge with the subject of the 

lesson, anticipating possible student responses and waiting for these responses, and 

showed improvement in this regard (Fernandez et al., 2005). The improvement in 

teacher behaviors in these issues during the lesson study process may have contributed 

to the development of teacher noticing in direct proportion to this progress. It is thought 

that the lesson study group Preservice teachers gained the behavior of looking at the 

lessons they observed with a different perspective than the comparison group Preservice 

teachers. Similarly, Stigler and Hiebert (1999) defined lesson study as a professional 

development model that enables teachers to look at classroom practices with a different 

perspective.  

As a result, the misconception noticing skills of preservice teachers in the lesson 

study group were determined as level 4, while the noticing skills of preservice teachers 

in the comparison group were predominantly determined as level 1 or level 2. It is 

thought that the reason why the noticing skills of the comparison group preservice 

teachers were lower than the noticing skills of the lesson study group preservice 

teachers was the implementation of the lesson study professional development model 

with the lesson study group preservice teachers for one semester. Because teachers do 

not possess noticing skills spontaneously or noticing skills are not a skill that can be 

developed through experience without any support (Sherin, Jacobs, & Philipp, 2011). 

For this reason, it was concluded that the noticing skills of the Preservice teachers in the 

lesson study group supported by the lesson study professional development model 

showed a positive development different from the noticing skills of the Preservice 

teachers in the comparison group.  

Conclusion 

As a result of the study, it was concluded that the misconception noticing skills 

of the lesson study group preservice teachers (T1, T2, T3) were level 4, while the 

misconception noticing skills of the comparison group preservice teachers (C1, C2, C3, 

C4, C5, C6) were mainly level 1 and level 2. It was concluded that the misconception 

noticing skills of the comparison group preservice teachers, unlike the lesson study 

group preservice teachers who were involved in the lesson study process, could not go 

above level 1 or level 2 in any lesson. When the misconception noticing skills of T2, C1 

and C2 preservice primary school teachers in Group 1 were compared, it was concluded 

that the biggest difference between level 4 and level 1 emerged in the 2nd and 7th 

lessons. When the misconception noticing skills of T3, C3 and C4 preservice primary 

school teachers in Group 2 were compared, it was concluded that the biggest difference 

between level 4 and level 1 emerged in the 2nd lesson. When the misconception 

noticing skills of T1, C5 and C6 preservice primary school teachers in Group 3 were 

compared, it was concluded that the biggest difference between level 4 and level 1 

emerged in the 1st, 7th and 8th lessons. When the results of the video exam at the end of 

the study were analyzed, it was concluded that the misconception noticing skills of the 

lesson study group preservice teachers who were involved in the lesson study process 

were level 4, while the noticing skills of the comparison group preservice teachers were 

mainly level 1 and level 2. It was concluded that the misconception noticing skills of the 
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comparison group preservice teachers could not go above level 1 or level 2. It was 

concluded that lesson study activities positively affected primary school preservice 

teachers' ability to recognize students' misconceptions.  

Implications 

In order to support preservice teachers noticing development through lesson 

study studies, course contents can be arranged in this direction by including such 

practices in undergraduate courses and teaching practice courses. By carrying out this 

study longitudinally, it can be investigated whether the development in preservice 

teachers noticing turns into behavior or, in other words, the permanence of their 

noticing development. 
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Unpublished Doctoral Dissertation. Dumlupınar Üniversitesi. 

Alacacı, C. (2012). Öğrencilerin kesirler konusundaki kavram yanılgıları. E. Bingölbali 

ve M.F. Özmantar (Ed.), Matematiksel zorluklar ve çözüm önerileri (ss. 63-95), 

Ankara: PegemA Yayıncılık. 

Arya, P., Christ, T., & Chiu, M. M. (2015). Links between characteristics of 

collaborative peer video analysis events and literacy teachers’ outcomes. Journal 

of Technology and Teacher Education, 23(2), 159-183. 

Arya, P., & Christ, T. (2013). An exploration of how professors’ facilitation is related to 

literacy teachers’ meaning construction process during video-case discussions. 

Journal of Reading Education, 39, 15-22. 

Ayyıldız, N., & Altun, S. (2013). Matematik dersine ilişkin kavram yanılgılarının 

giderilmesinde öğrenme günlüklerinin etkisinin incelenmesi. Hacettepe 

Üniversitesi Eğitim Fakültesi Dergisi, 28(2), 71-86. 

Baki, A. (2006). Kuramdan uygulamaya matematik eğitimi. Ankara: Harf Eğitim 

Yayıncılık. 

Baki, A. (2019). Matematiği öğretme bilgisi. Ankara: Pegem Akademi Yayıncılık. 

Baki, A., & Aydın Güç, F. (2014). Dokuzuncu sınıf öğrencilerinin devirli ondalık 

gösterimle ilgili kavram yanılgıları. Turkish Journal of Computer and 

Mathematics Education, 5(2), 176-206. 

Baki, M. (2012). Sınıf öğretmeni adaylarının matematiği öğretme bilgilerinin 
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ABSTRACT: This study aims to assess and examine secondary school teachers' perceptions of school climate and 

job satisfaction in five diverse countries: Japan, Korea, Finland, the United States of America (USA), and Australia. 

It explores the impact of school climate on teachers' job satisfaction, a pivotal factor influencing teacher retention, 

mobility, and professional development. In order to improve teachers’ skills and abilities in the classroom, improving 

teachers’ job satisfaction and understanding the factors that influence it is highly critical. Utilizing secondary data 

from the Teaching and Learning International Survey (TALIS) 2018, this study provides valuable insights. The 

findings reveal that teachers in all five countries generally hold positive perceptions of school climates and report 

high job satisfaction. However, teachers in Japan and Korea express comparatively lower job satisfaction levels when 

contrasted with their counterparts in Finland, the USA, and Australia. Furthermore, their perceptions of school 

climate also rank lower. Consequently, this study concludes that a positive correlation exists between favorable 

perceptions of school climate and elevated job satisfaction. This assertion is supported by regression analyses, 

individual country data, and aggregate data from all five countries. 

Keywords: School climate, teacher’s job satisfaction, TALIS  2018. 

ÖZ: Bu çalışma beş farklı ülkede (Japonya, Kore, Finlandiya, Amerika Birleşik Devletleri (ABD) ve Avustralya) 

ortaöğretim öğretmenlerinin okul iklimi ve iş tatmini algılarını değerlendirmeyi ve incelemeyi amaçlamaktadır. Bu 

çalışma, okul ikliminin öğretmenlerin işte kalma, hareketlilik ve mesleki gelişimini etkileyen önemli bir faktör olan 

öğretmenlerin iş tatmini üzerindeki etkisini araştırmaktadır. Öğretmenlerin sınıftaki beceri ve yeteneklerini 

geliştirmek için öğretmenlerin iş doyumunu artırmak ve buna etki eden faktörleri anlamak son derece önemlidir. 

Uluslararası Öğretme ve Öğrenme Araştırması'nın (TALIS) 2018 ikincil verilerini kullanan bu çalışma, değerli 

bilgiler sunmaktadır. Bulgular, beş ülkenin tamamındaki öğretmenlerin genel olarak okul iklimi konusunda olumlu 

algılara sahip olduklarını ve yüksek iş tatmini bildirdiklerini ortaya koymaktadır. Ancak Japonya ve Kore'deki 

öğretmenler, Finlandiya, ABD ve Avustralya'daki meslektaşlarıyla karşılaştırıldığında nispeten daha düşük iş tatmini 

düzeylerine sahiptir. Ayrıca okul iklimine ilişkin algıları da daha alt sıralarda yer almaktadır. Sonuç olarak bu 

çalışma, olumlu okul iklimi algısı ile yüksek iş tatmini arasında pozitif bir ilişkinin var olduğu sonucuna varmaktadır. 

Bu iddia, regresyon analizleri, bireysel ülke verileri ve beş ülkenin tamamından elde edilen toplu verilerle 

desteklenmektedir.  

Anahtar kelimeler: Okul iklimi, öğremenlerin iş tatmini, TALIS 2018. 
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Teachers’ job satisfaction is one of the factors for teacher retention, teacher 

mobility, and teacher professional development (Borman & Dowling, 2008; Colwell, 

2022; Klassen & Chiu, 2011; Zhou, Padrón, Waxman, Baek, & Acosta, 2023). 

Improving teachers' job satisfaction is essential in retaining quality teachers (Ghavifekr 

& Pillai, 2016). Similarly, teachers’ job satisfaction can increase teacher retention, an 

indicator of an effective school system regarding teacher management (Shann, 1998). 

According to Holland (1996), vocational satisfaction depends on the relationship 

between one’s personality and the environment in which one works. In other words, 

people’s satisfaction with their work is related to the conditions and the work climate. 

This paper investigates this crucial relationship between working conditions and school 

climate vis-a-vis teachers’ job satisfaction.  

Many factors have an effect on teachers’ job satisfaction. Among them, school 

climate is becoming critical for teachers’ job satisfaction and students’ learning 

outcomes (Bascia & Rottmann, 2011; Chen, Bellibaş, & Gümüş, 2023). In the Teaching 

and Learning International Survey (TALIS), Sims (2017, 2018) used teacher data in 35 

countries from TALIS (2013) to explore the school learning environments and working 

conditions. In this research, students’ discipline and teacher cooperation were positively 

related to teacher job satisfaction in all countries.  

Previous researches showed that school climate is critically important to 

becoming an effective school (Freiberg & Stein, 1999; Collie, Shapka, & Perry, 2012; 

Zakariya, 2020). Therefore, school climate is essential for school effectiveness because 

it may cause a negative and positive effect on the school performance, teachers’ 

motivation, teachers’ self-efficacy and well-being in general, and, in turn, students’ 

motivation and learning outcomes (Collie, Shapka & Perry, 2011). However, the 

research on the comparative analysis of different countries using international data such 

as TALIS has been relatively limited. In this study, data on lower secondary teachers 

from Japan, Korea, Finland, the United States, and Australia were included. These 

countries were chosen to represent different contexts—Japan and Korea to demonstrate 

nuances in an Asian context, whilst Finland, the United States and Australia to represent 

Western complexities. Significant cross-cultural differences in job satisfaction and self-

efficacy among teachers suggest that contextual factors and cultural settings play a vital 

role in how school climate impacts teacher satisfaction (Diagne, 2023). This paper aims 

to support such literature and provide quantitative evidence of the significance of school 

climate on teachers’ job satisfaction in different cultural contexts using the data from 

the 2018 Teaching and Learning International Survey (TALIS) by conducting a 

comparative study among selected five countries.   

Theoretical Framework 

In this study, Bronfenbrenner’s’ ecological theory is employed to support this 

study. According to Bronfenbrenner’s revised bioecological theory, human development 

is specifically connected to four properties: (1) person, (2) context, (3) process, and (4) 

time. Simply put, the ‘person’ is associated with the characteristics of individual age, 

gender, skill and ability and their interaction with the environment. ‘Context’ refers to 

home, school, peer group and community. The third factor, ‘process’, refers to the 

relationships with people or objects. And lastly, ‘time’ pertains to the process of change 

(Ettekal & Mahoney 2017).  
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In the education setting, teachers’ job satisfaction is one of the factors that 

contribute to their professional development. There are many factors influencing 

teachers’ job satisfaction, such as school environment (context), teacher-student 

interaction (process), and teacher empowerment (person) etc. In this study, teacher 

cooperation (process) and student-teacher relationship (process) were considered for 

school climate (context).  

 

Figure 1 

Bronfenbrenner’s Revised Bioecological Theory 

 

Note: Adapted from Ettekal & Mahoney (2017) 

 

Moreover, job satisfaction is one of the indicators of teachers’ effectiveness as 

well as school performance. Many factors affect the teachers’ job satisfaction in their 

workplace. Among them, school climate is also an essential factor to be considered. Job 

satisfaction is a sense of accomplishment, satisfaction, and gratification from the 

environment and occupation in which the people work (Locke, 1969). It can also refer 

to the degree of individual feeling of the satisfaction of their job-related needs (Evans, 

1997). Therefore, teachers’ job satisfaction is related to their motivation, psychological 

well-being, and performance (Barnabe & Burns, 1994; Feather & Rauter, 2004; 

Vansteenkiste et al., 2007). Previous studies proved that the individual’s sense and level 

of job satisfaction are influenced by internal or individual and external or environmental 

factors such as organizational occupational factors (Tandon & Tyagi, 2012; Lopes & 

Oliveira, 2020). Many types of research showed that teachers are satisfied with their 

teaching performance, professional growth, and work, but they are dissatisfied with 

their working conditions, salary, school climate, and other factors (Butt et al., 2005; 

Crossman & Harris, 2006; Dinham & Scott, 1998; Kim & Loadman, 1994).  

School climate has been a topic of research for many decades. Several studies 

show that the school climate can influence the students’ and teachers’ performance 

(Hoy & Woolfolk, 1993; Pas, Bradshaw, & Hershfeldt, 2012). School climate can be 

defined in different ways. The school climate can be defined as the feelings and 

attitudes that come from the school environment. School climate is one of the critical 

factors for providing a healthy and effective school environment and atmosphere. 

According to Freiberg (1998), “the interaction of various school and classroom climate 

factors can create a fabric of support that enables all members of the school community 
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to teach and learn at optimum levels” (p. 22). It can then be established that positive 

perceptions of school climate can give positive educational, physical, and mental 

outcomes for students and teachers, and adverse school climate can cause low student 

and teacher performance. (Cohen et al., 2009; Freiberg, 1998; Kuperminc et al., 1997; 

Lopes & Oliveira, 2020; Pepper & Thomas, 2001; Simin & Pillai, 2018). 

Bastia and Rottmann (2011) conducted a study to explore the importance of 

working conditions in schools not only for teacher motivation, effectiveness, and job 

satisfaction but also for student opportunities to learn. They found that collegial support, 

administrator support, and student discipline were positively related to the teachers’ job 

satisfaction. In addition, Toropova, Myrberg, and Johansson (2020) also conducted 

similar research in the Swedish context. They also found that school-working conditions 

such as teachers’ cooperation, students’ discipline, and a feasible workload were 

positively related to teachers’ job satisfaction.  

Figure 2 

Relationship between School Climate and Teachers’ job satisfaction 

 

Note; Adapted from: Bascia and Rottmann (2011), Toropova, Myrberg &   Johansson (2020). 

 

In the Japanese context, school conditions can affect teacher job satisfaction. 

Shen, Leslie, Spybrook, and Ma (2012) researched school conditions and teachers’ job 

satisfaction. They found that school processes, particularly career and working 

conditions, staff collegiality, and administrator support, are positively associated with 

teacher job satisfaction. You, Kim, and Lim (2015) examined the effects of teachers’ 

sense of efficacy and school culture on job satisfaction among secondary teachers in 

Korea. At the institutional level, they found that school characteristics, academic 

climate, and support from colleagues and principals positively impacted teachers’ job 

satisfaction. Malinen and Savolainen (2016) conducted a longitudinal study of school-

working conditions on teacher job satisfaction and burnout in Finland with 642 Finnish 

middle school teachers. They found that teachers with higher teacher collaboration and 

student behavior were more satisfied with their jobs. In Australia, Aldridge and Fraser 

(2016) tested a research model of the relationships between the school climate, teachers’ 

self-efficacy, and teacher job satisfaction with 781 Western Australian high school 

teachers. They found that school climate is related to teachers’ efficacy and job 

satisfaction. Johnson, Kraft, and Papay (2012) conducted a study on the impact of 

school climates on teacher job satisfaction and career intentions in the US context. They 

found that teachers’ working conditions were the most important. Therefore, the support 

of the school leadership, collegial support, and teacher-student relationships affect the 

teachers’ job satisfaction and students’ performance. 
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Based on the systematic research review, most of the research on school climate 

and teachers’ job satisfaction were conducted in different countries with individual data. 

More research focused on one country, and less research focused on different countries 

with comparative data. In addition, there is also a need to examine the relationship 

between school climate and job satisfaction. Therefore, this research will be carried out 

to fill this research gap by using TALIS individual national data. 

Research Objectives 

This research aims:  

1. To study and compare the teachers’ perception of school climate and 

teachers’ job satisfaction in Japan, Korea, Australia, Finland, and the United States. 

2. To study the impact of school climate on teachers’ job satisfaction in 

Finland, Korea, Japan, the United States of America, and Australia. 

Method 

Secondary data was used for this study. Data from the third teaching and 

learning international survey (TALIS 2018) was used. TALIS 2018, international survey 

is based on the cross-sectional survey. The procedures for the development of the 

questionnaire and how the data collection has been carried out are reported in the OECD 

technical report 2019 (OECD, 2019). TALIS began in 2008 with 24 participating 

countries and economies, focusing on lower secondary education. TALIS has since 

started conducting surveys in primary and upper-secondary schools. In 2013, the data 

we acquired from the OECD on mentoring were from 32 countries. 2018 it increased to 

48 (total participating countries is 48). TALIS data aims to offer opportunities for 

teachers and principals to provide input into education analysis and policy development. 

TALIS was conducted by the Organization for Economic Co-operation and 

Development (OECD), and they are primarily cross-sectional surveys (OECD, 2019).  

This study used five data sets for five countries: Japan, Korea, Australia, 

Finland, and the United States.  The names of the data sets are BTGJPNT3 for Japan, 

BTGKORT3 for Korea, BTGAUST3 for Australia, BTGFINT3 for Finland, and 

BTGUSAT3 for the United States.  

“B”: lower secondary education (ISCED level. 

“T”: teacher-level data file. 

“G” is used for general questionnaire data. 

“T3” is used for the third round of TALIS, which was conducted in 2018. 

All information about TALIS 2018 (framework underlying the questionnaires, 

technical report on the data collection and analysis plan for the variables) can be 

accessed via the OECD website (https://www.oecd.org/education/talis/talis-2018-

data.htm).  

Participants 

The total population for this study was calculated from the TALIS (2018) data 

sets for lower secondary teachers in Japan, Korea, Finland, Australia, and the United 

States. The total population which completed the questionnaire is 15470 participants 

(2851 from Finland, 2931 from Korea, 3555 from Japan, 2560 from the United States 

and 3573 from Australia). According to the participants' background information, 90 
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percent of lower secondary teachers are full-time teachers in all countries. Among them, 

2578 lower secondary school teachers, of a total of 2849, are master's or equivalent 

degree holders in Finland. Female teachers are generally more than male teachers in 

most countries' education systems. In the background table, it can be seen that there are 

more male teachers than female teachers at the lower secondary level in Japan. Other 

background information of the participants is shown in Table 1. 

 

Table 1  

Background Information of the Participants  

Gender Finland Korea Japan United 

StateS 

Australia 

Male 866 906 2025 837 1327 

Female 1985 2025 1510 1317 2264 

Education Background Finland Korea Japan United 

State 

Australia 

Below ISCED 2011 Level 3       1 - - - - 

ISCED 2011 Level 3 34 - - 2 - 

ISCED 2011 Level 4 8 - 1 - - 

ISCED 2011 Level 5 27 1 116 5 131 

ISCED 2011 Level 6 164 1790 2982 972 2776 

ISCED 2011 Level 7 2578 1099 367 1524 607 

ISCED 2011 Level 8 37 36 8 48 50 

Total 2849 2926 3474 2551 3564 

Missing      2 5 81 9 9 

Total 2851 2931 3555 2560 3573 

Employment status at current 

School 

Finland Korea Japan United 

State 

Australia 

Full-time (>90%)  2482 2828 3175 2455 2950 

Part-time (71-80%)  134 43 80 17 284 

Part-time (50-70%)  93 15 101 29 201 

Part-time (< 50%)  176 11 161 22 60 

Total Employment  Finland Korea Japan United 

State 

Australia 

Full-time (>90%) 2562 2752 3012 2382 2843 

Part-time (71-80%) 130 93 126 61 348 

Part-time (50-70%) 49 21 97 26 147 
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Part-time (< 50%) 51 10 120 27 47 

Primary Subject Category Finland Korea Japan United 

States  

Australia 

Reading, Writing, Literature  275 455 350 446 561 

Mathematics 284 323 434 350 473 

Science 274 330 318 278 376 

Social Studies 219 321 301 240 345 

Modern Foreign Languages  430 337 443 100 118 

Technology  45 190 87 83 173 

Ancient Greek or Latin    3 2 

Art 276 216 237 194 261 

Physical Education 246 236 276 167 281 

Religion or Ethics 120 62 18 13 51 

Practical or Vocational Skill 174 96 100 55 138 

Other 64 113 47 63 48 

Data Collection Instrument 

According to the TALIS (2018) teachers’ questionnaire framework, item number 

49 (a, b, c, d, e) were used to assess the school climate, and item number 53 (b, e, g, h, i, 

j) were used for job satisfaction. The items are constructed with a four-point Likert scale 

identified as strongly disagree, disagree, agree, and strongly agree. The values of 

Cronbach’s alpha for the internal consistency of these items are shown in Table 2. 

Items for School Climate: 

      How strongly do you agree or disagree with the following statements about 

what happened in this school? 

1. Teachers and students in this school usually get on well with each other. 

(TT3G49A) 

2. Most teachers in this school believe that the student’s well-being is important. 

(TT3G49B) 

3. Most teachers in this school are interested in what the students have to say. 

(TT3G49C) 

4. If a student needs an extra assistance, the school provides it. (TT3G49D) 

5. Teachers in this school can rely on each other. (TT3G49E) 

Items for Job Satisfaction: 

      We would like to know how you generally feel about your job. How 

strongly do you agree or disagree with the following statements.? 

1. If I could decide again, I would still choose to work as a teacher. (TT3G53B) 
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2. I enjoy working at this school. (TT3G53E) 

3. I would recommend my school as good place to work. (TT3G53G) 

4. I think that the teaching profession is valued in society. (TT3G53H) 

5. I am satisfied with my performance in this school. (TT353I) 

6. All in all, I am satisfied with my job. (TT3G53J) 

Method of Analysis 

SPSS software (22) was used to analyze the data. Descriptive analysis, 

correlation, and regression analyses were conducted for data analysis. Mean scores were 

used for the description and comparison of the indices for each country. Correlation and 

regression were used to test how school climate influences the teachers’ job satisfaction. 

To test the reliability of the items for each dimension, the reliability was calculated in 

terms of Cronbach’s alpha, which is shown in Table 2. According to the value of 

Cronbach’s alpha of two variables for each country, the internal consistencies of the 

items are acceptable. 

 

Table 2 

Reliability of the Scales in Terms of Cronbach’s α  

Measures Finland Korea Japan United States Australia 

School Climate 0.836 0.890 0.856 0.847 0.846 

Job Satisfaction 0.793 0.838 0.759 0.772 0.787 

 

Results 

The Comparison of the Teachers’ Perception of School Climate and 

Teachers’ Job Satisfaction in Japan, Korea, Finland, the United States and 

Australia 

Table 3 shows the mean scores for teachers’ perceptions of school climate and 

job satisfaction in Japan, Korea, the United States and Australia. According to the 

result, teachers in all countries have positive perceptions of school climate and job 

satisfaction because all the values mean scores are greater than two. Among them, 

teachers in Finland, the United States, and Australia have little more positive 

perceptions of school climate and high job satisfaction than those in Japan and Korea. 

However, in order to test whether the school climate can influence teachers’ job 

satisfaction, correlation and regression analysis were conducted. The following sections 

show each country’s correlation and regression results and aggregate data of all five 

countries. 
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Table 3  

Mean Scores for the Perceptions of School Climate and Job Satisfaction in Japan, 

Korea, Finland, the United States, and Australia 

Country Perceptions on School Climate Job Satisfaction 

Japan 3.138 2.6222 

Korea 3.155 2.8762 

Finland 3.2804 3.0142 

United States 3.3186 3.0265 

Australia 3.3373 3.0181 

 

Figure 3 

Comparison of Mean Scores for the Perceptions of School Climate and Job 

Satisfaction in Japan, Korea, Finland, United States and Australia 

 

The Impact of School Climate on Teachers’ Job Satisfaction 

In order to answer the research question two, the linear regression was used. 

Before doing regression analysis, scatter plots and correlations were conducted for all 

data sets. In order to assess the effect size of the regression model, Cohen’s f value was 

also calculated. Cohen’s f value can be divided into three groups: Cohen’s f =0.01: 

small effect size, Cohen’s f =0.25: medium effect size and Cohen’s f =0.40: large effect 

size. In this section, the result was shown for each of the five countries. 
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The Impact of School Climate on Teachers’ Job Satisfaction in Japan 

For the data set of Japan, according to the scatter plot diagram, the X-axis shows 

the school climate (predictor), and the Y-axis shows teachers’ job satisfaction (predicted 

or dependent variable). According to the scatter plot result, there is a positive linear 

relationship between school climate and teachers’ job satisfaction because the data 

shows an uphill pattern as it moves from left to right; this indicates a positive 

relationship between school climate and job satisfaction. This means that the teachers 

who work in a positive school climate will have more job satisfaction. However, the 

scatter plot does not give us definitive answers. We need to calculate the appropriate 

statistics. Therefore, correlation and linear regression analysis were also used. The 

correlation result of data from Japan is shown in Table 4. As shown in the table, the 

school climate is positively correlated with teachers’ job satisfaction (r=.379, p>.01). 

 

Figure 4 

Scatter Plot Result for Japan 

 

Table 4 

Correlation between School Climate and Job Satisfaction in Japan 

 School Climate Job Satisfaction 

School Climate 1 .379** 

Job Satisfaction .379** 1 

** Correlation is significant at the 0.01 level (2-tailed).   

 

Table 5 

Impact of School Climate on Teachers’ Job Satisfaction in Japan 

Predictors Predicted variables (Teachers’ job satisfaction) 

School Climate .379*** 

R2 .144 
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Adjusted R2 .144 

F Value 580.399*** 

Note: ***sig at p<.001, **sig at p<.01, * sig at p<.05 

 

 The overall regression model is significant (F (1) =580.399, P < .001); school 

climate is a variable which could be used to predict teachers’ job satisfaction (t =24.091, 

P <.001). The correlation between the true Y and the predicted Y is .379, and the 

coefficient of the determinant is .144, which indicates that the regression model could 

explain 14.4% of the total variance in teachers’ job satisfaction. The Cohen’s f value is 

0.41. Therefore, it has a large effect size because the value is greater than 0.4.  The 

following equation is for the impact of school climate on the teachers’ job satisfaction in 

Japan. 

• School climate= 1.258+ .0.435* teachers’ job satisfaction 

The Impact of School Climate on Teachers’ Job Satisfaction in Korea 

In the case of the scatter plot result of the data from Korea, there is a positive 

linear relationship between school climate and teachers’ job satisfaction because the 

regression line has a positive slope. It means a positive relationship between X and Y, 

and teachers with a positive working environment will have more satisfaction in their 

teaching job. In order to obtain definitive answers, correlation and linear regression 

analysis were also conducted. Table 6 shows the correlation results between school 

climate and job satisfaction in Korea. According to the results, there was a positive 

relationship between school climate and job satisfaction (r=.369, p>.01).  

 

Figure 5  

Scatter Plot Result for Korea 
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Table 6 

Correlation between School Climate and Job Satisfaction in Korea 

 School Climate Job Satisfaction 

School Climate 1 .369** 

Job Satisfaction .369** 1 

  Note: ** Correlation is significant at the 0.01 level (2-tailed).   

 

Table 7 

Impact of School Climate on Teachers’ Job Satisfaction in Korea 

Predictors Predicted variables (Teachers’ job satisfaction) 

School Climate .369*** 

R2 .136 

Adjusted R2 .136 

F Value 439.485*** 

***sig at p<.001, **sig at p<.01, * sig at p<.05 

 

Table 7 shows the results of the regression analysis in Korea. The overall 

regression model is significant (F (1) =439.485, P < .001); school climate is a variable 

that could be used to predict teachers’ job satisfaction (t =20.964, P <.001). The 

correlation between the true Y and the predicted Y is .369, and the determinant 

coefficient is .136, which indicates that the regression model could explain 13.6% of the 

total variance in teachers’ job satisfaction. Since the value of Cohen’s f is 0.39, it has a 

medium effect size. The equation for the Korean context is as follows. 

• School climate= 1.539+ 0.424* teachers’ job satisfaction 

The Impact of School Climate on Teachers’ Job Satisfaction in Finland 

As with the data for Korea, there is much overlap in the results of the lower 

secondary teachers in Finland. According to the scatter plot result, there is a positive 

linear relationship between school climate and teachers’ job satisfaction because of the 

positive slope on the regression line. Therefore, working in a positive school climate is 

an important element of satisfaction with the teaching profession. The following tables 

show correlation and regression analysis to test the linear relationship. Table 8 shows 

the positive correlation between school climate and job satisfaction of teachers in 

Finland (r=.429, p<.01). 
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Figure 6 

Scatter Plot Result for Finland 

 

 

Table 8 

Correlation between School Climate and Job Satisfaction in Finland 

 School Climate Job Satisfaction 

School Climate 1 .429** 

Job Satisfaction .429** 1 

Note:  ** Correlation is significant at the 0.01 level (2-tailed).   

 

Table 9 

Impact of School Climate on Teachers’ Job Satisfaction in Finland 

Predictors Predicted variables (Teachers’ job satisfaction) 

School Climate .429*** 

R2 .184 

Adjusted R2 .184 

F Value 619.441*** 

Note: ***sig at p<.001, **sig at p<.01, * sig at p<.05 

 

The overall regression model is significant (F (1) =619.441, P < .001); school 

climate is a variable which could be used to predict the teachers’ job satisfaction (t 

=24.889, P <.001). The correlation between the true Y and the predicted Y is .429, and 

the coefficient of the determinant is .184, which indicates that the regression model 

could explain 18.4% of the total variance in teachers’ job satisfaction. According to 

Cohen’s f value (Cohen’s f = 0.47), it has a large effect size.  The equation result for 

Finland is as follows. 
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• School climate= 1.465+ .472* teachers’ job satisfaction 

The Impact of School Climate on Teachers’ Job Satisfaction in the United 

States of America 

As shown in Figure (6), as the regression line in the scatter plot result shows an 

uphill pattern, there is a positive linear relationship between school climate and 

teachers’ job satisfaction. Based on the scatter plot result, teachers working in positive 

school environments have more satisfaction in their teaching profession. In order to 

have definitive answers, the correlation and regression analysis calculations are shown 

in Tables 10 and 11. According to the correlation result, there was a positive correlation 

between school climate and teachers’ job satisfaction (r=.389, p<.01) 

 

Figure 7 

Scatter Plot Result for United States of America 

 

 

Table 10 

Correlation between School Climate and Job Satisfaction in the United States 

 School Climate Job Satisfaction 

School Climate 1 .389** 

Job Satisfaction .389** 1 

Note: ** Correlation is significant at the 0.01 level (2-tailed).   

 

Table 11 

Impact of School Climate on Teachers’ Job Satisfaction in United States 

Predictors Predicted variables (Teachers’ job satisfaction) 

School Climate .389*** 

R2 .151 
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Adjusted R2 .151 

F Value 419.390*** 

Note: ***sig at p<.001, **sig at p<.01, * sig at p<.05 

 

 The overall regression model is significant (F (1)=419.390, P < .001); school 

climate is a variable that could be used to predict the teachers’ job satisfaction (t 

=20.479, P <.001). The correlation between the true Y and the predicted Y is .389, and 

the coefficient of the determinant is .151, which indicates that the regression model 

could explain 15.1% of the total variance in teachers’ job satisfaction. Cohen’s f is 0.42, 

which has a large effect size. The following equation is the impact of school climate on 

teachers’ job satisfaction in the United States. 

• School climate= 1.608+ .428* teachers’ job satisfaction 

The Impact of School Climate on Teachers’ Job Satisfaction in Australia 

In the case of data for Australia, according to the scatter plot result, there is a 

positive linear relationship between school climate and teachers’ job satisfaction. The 

following tables show correlation and regression analysis to test the linear relationship.  

 

Figure 8 

Scatter Plot Result for Australia 

 

Table 12 

Correlation between School Climate and Job Satisfaction in Australia 

 School Climate Job Satisfaction 

School Climate 1 .421** 

Job Satisfaction .421** 1 

Note: ** Correlation is significant at the 0.01 level (2-tailed).   
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Table 13 

Impact of School Climate on Teachers’ Job Satisfaction in Australia 

Predictors Predicted variables (Teachers’ job satisfaction) 

School Climate .421*** 

R2 .177 

Adjusted R2 .177 

F Value 677.651*** 

Note:***sig at p<.001, **sig at p<.01, * sig at p<.05 

  

The overall regression model is significant (F (1) =677.651, P < .001); school 

climate is a variable which could be used to predict the teachers’ job satisfaction (t 

=26.032, P <.001). The correlation between the true Y and the predicted Y is .421, and 

the coefficient of the determinant is .177, which indicates that the regression model 

could explain 17.7% of the total variance in teachers’ job satisfaction. According to 

Cohen’s f value (Cohen’s f = 0.46), this regression model for Australia also has a large 

effect size. The equation for Australia is as follows. 

• School climate= 1.494+ .457* teachers’ job satisfaction 

The Impact of School Climate on the Teachers’ Job Satisfaction in Japan, 

Korea, Finland, United States and Australia 

As shown in Figure 9, the Scatter Plot result for Japan, Korea, Finland, the 

United States and Australia also shows a positive linear relationship between school 

climate and teachers’ job satisfaction because of the positive slope on the regression line 

in the scatter plot. This means that teachers working in a positive school climate will 

have more satisfaction in the teaching profession. Tables 14 and 15 show the calculation 

of correction and regression analysis of all five countries’ data sets. 

 

Figure 9 

Scatter Plot Result for Japan, Korea, Finland, United States and Australia 
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Table 14 

Correlation between School Climate and Job Satisfaction in Japan, Korea, Finland, 

United States and Australia 

 School Climate Job Satisfaction 

School Climate 1 .412** 

Job Satisfaction .412** 1 

Note: ** Correlation is significant at the 0.01 level (2-tailed).   

 

Table 15 

Impact of School Climate on Teachers’ Job Satisfaction in Japan, Korea, Finland, 

United States and Australia 

Predictors Predicted variables (Teachers’ job satisfaction) 

School Climate . 412*** 

R2 .170 

Adjusted R2 .169 

F Value 619.441*** 

Note: ***sig at p<.001, **sig at p<.01, * sig at p<.05 

 

The overall regression model is significant (F (1) =2.535E3, P < .001); school 

climate is a variable that could be used to predict teachers’ job satisfaction (t =50.345, P 

<.001). The correlation between the true Y and the predicted Y is .412, and the 

coefficient of the determinant is .170, which indicates that the regression model could 

explain 17% of the total variance in teachers’ job satisfaction. This regression model 

also has a large effect size because Cohen’s f value is 0.45. 

• School climate= 1.422+ .436* teachers’ job satisfaction 

Discussion and Conclusion 

This paper aims to study the perceptions of secondary teachers on school climate 

and job satisfaction in Japan, Korea, Finland, the United States, and Australia and the 

impact of school climate on teachers’ job satisfaction. The data from the third teaching 

and learning survey (2018) was used for this study. The data sets for Japan, Korea, 

Finland, the United States, and Australia were used in this study. There were two parts 

to the research findings: descriptive and inferential (regression) results. According to the 

descriptive findings, teachers from all countries have positive perceptions of school 

climates and high job satisfaction. However, teachers from Japan and Korea have 

slightly lower job satisfaction than teachers from Finland, the United States, and 

Australia, and their perceptions of school climate are also low.  

In the second section, the relationship of these two variables was presented. 

Regression analysis was used to test how these two continuous variables are related. 

Before regression analysis, the scatter plot and correlation calculations were conducted 

as preliminary analyses. The correlation results of each country data set and combined 
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of all data sets show a positive correlation between the school climate and job 

satisfaction (r=.379, p>.01 in Japan, r=.369, p>.01 in Korea, r=.429, p<.01in Finland, 

r=.389, p<.01 in United State, r=.421, p<.01 in Australia, and r=.412, p<.01 in 

combined data respectively). Effect sizes for all country data sets were also calculated. 

According to the results of the regression analysis, teachers’ perception of school 

climate can predict their job satisfaction in all five countries: Japan, Korea, Finland, the 

United States, and Australia. Based on the individual data and overall data for all 

countries (Japan, Korea, Finland, United States and Australia), research findings can be 

summarized as the more positive teachers’ perception of the school climate, the higher 

teachers’ job satisfaction. This research provides practical implications for improving 

school climate and conditions and ways to create better education policies. However, 

this current research included only five countries: Japan, Korea, Finland, Australia, and 

the United States. 

The study finding is consistent with previous studies (Chen, Bellibaş, & Gümüş, 

2023; Johnson, Kraft, and Papay, 2012; Zakariya, 2020), which showed the influence of 

school climate on teachers’ job satisfaction. This current research aligns with the 

previous research (Sims, 2017; Toropova, Myrberg, & Johansson, 2020) based on 

TALIS (2013) international data. In addition, this study is consistent with previous 

researches in Japan, Korea, Finland, Australia, and the United States (Aldridge & 

Fraser, 2016; Johnson, Kraft, & Papay, 2012; Malinen & Savolainen, 2016; Shen, 

Leslie, Spybrook & Ma 2012; You, Kim & Lim 2015).  

According to Bronfenbrenner’s revised bioecological theory, human 

development is precisely connected to four properties: (1) person, (2) context, (3) 

process, and (4) time. In the school setting, many factors influence teachers’ job 

satisfaction, such as teachers’ professional qualifications, the context of school working 

conditions, the process of teachers’ collaboration, students and teachers relationships, 

and global changes. Among them, the process of teachers’ cooperation and student-

teacher relationship were considered in this study. Sims (2017) conducted research to 

explore the school learning environments and working conditions based on the TALIS 

(international) 2013 data. In this research, students’ discipline and teacher cooperation 

were positively related to teacher job satisfaction in all countries. Concerning the school 

climate, teacher cooperation and student-teacher relationship were included in the 

current research. Based on the current results, all these aspects of school climate 

influence the teacher’s job satisfaction. Therefore, school principals, policymakers and 

educators should emphasize teacher collaboration by providing community learning and 

lesson study groups.  

In addition, to create positive and better student-teacher relationships, different 

school activities and counselling programs should be provided within the school. A safe 

learning and working climate, in which students and teachers show mutual respect, 

shows a strong relationship with teachers’ job satisfaction. Other TALIS studies based 

on TALIS 2013 and 2018 data showed the association between teachers’ job satisfaction 

and teachers’ participation in decision-making, collaboration and collaborative cultures 

in school (Wang & Zhang 2020: Liu., & Sui, 2023). Therefore, the factors of teacher-

student relationships, providing students’ well-being, and providing a collaborative 

environment for teachers should be considered for delivering positive school 
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environments. If policymakers and school principals can consider these factors, the 

teachers will value their profession and be more satisfied with their teaching profession.  

Limitations and Suggestions for Future Research 

The current study has several limitations. First, although the TALIS 

questionnaire included a few aspects of school climate, some of the aspects included in 

the literature in the field are not thoroughly considered, including multi-level influences 

on teacher level, such as motivation and disciplinary climate and the school level, such 

as violence, bullying discrimination (Liu, Keeley & Sui, 2020). Secondly, the data is 

secondary data and may need qualitative aspects to encapsulate specific nuances in 

terms of cultural contexts, hierarchical structure, level of students and experience. 

Third, this study is based on the cross-sectional survey of TALIS data and could not 

provide a causal relationship. Therefore, the longitudinal study should be conducted 

based on the trend of school climate and teacher job satisfaction. Another suggestion is 

to explore other factors, such as teacher professional development activities and job 

demands, to improve teachers’ job satisfaction and use more advanced statistical 

analysis. These aspects of this research could be employed to further this study. 
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ABSTRACT: This study aims to reveal the mediating role of teachers’ moral courage (MC) behaviours in the 

relationship between school principals' authentic leadership (AL) behaviours and teachers' positive psychological 

capital (PPC) according to the views of teachers working in primary and secondary schools. In this study “AL 

Questionnaire”, “PC Scale” and “PMC (Professional Moral Courage) Scale” were used. 8665 teachers working in 

primary and secondary schools in Antalya city centre comprise the population of this study. The sample of the study 

consists of 474 teachers reached by using the convenient sampling method. Confirmatory Factor Analysis (CFA) and 

(Cronbach Alpha Coefficient) alpha coefficients were benefited from the validity and reliability analysis of the scales, 

and Spearman's Correlation Coefficient, which was used for data that were not normally distributed, was used to 

determine the relationships between the variables, and structural equation modelling (SEM) was used for mediating 

analysis. A low-level positive and significant relationship was found between school principals' authentic leadership 

behaviours and teachers' psychological capital and moral courage behaviours. Following the results of the Structural 

equation modelling (SEM) analysis, it has been determined that the moral courage behaviours of the teachers have a 

mediating role in the relationship between the authentic leadership behaviours of the school principals and the 

positive psychological capital of the teachers.  

Keywords: Authentic leadership, positive psychological capital, moral courage. 

ÖZ: Araştırmanın temel amacı okul müdürlerinin otantik liderlik davranışları ile öğretmenlerin pozitif psikolojik 

sermayeleri arasındaki ilişkide öğretmenlerin ahlaki cesaret davranışlarının aracılık rolünü ortaya koymaktır. 

Araştırmada “Otantik Liderlik Ölçeği”, “Psikolojik Sermaye Ölçeği” ve “Ahlaki Cesaret Ölçeği” kullanılmıştır. 

Araştırmanın evrenini Antalya il merkezinde ilk ve ortaokullarda çalışmakta olan 8665 öğretmen oluşturmaktadır. 

Çalışmanın örneklemini uygun örneklem metodu yolu ile ulaşılan 474 öğretmen oluşturmaktadır. Doğrulayıcı Faktör 

Analizi (DFA) ve (Cronbach Alpha Coefficient) alfa kat sayısı, değişkenler arasındaki ilişkileri belirlemek için ise 

normal dağılmayan veriler için kullanılan Spearman Korelasyon Katsayısı ve aracılık analizi için yapısal eşitlik 

modeli (YEM) kullanılmıştır. Okul müdürlerin otantik liderlik davranışları ile öğretmenlerin psikolojik sermayeleri 

ve ahlaki cesaret davranışları arasında düşük düzeyde olumlu ve anlamlı bir ilişki bulunmuştur. Yapısal eşitlik 

modellemesi (YEM) analizi sonucuna göre okul müdürlerin otantik liderlik davranışları ile öğretmenlerin pozitif 

psikolojik sermayeleri arasındaki ilişkide öğretmenlerin ahlaki cesaret davranışlarının tam aracılık rolünün olduğu 

tespit edilmiştir. 

Anahtar kelimeler: Otantik liderlik, pozitif psikolojik sermaye, ahlaki cesaret. 
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According to the classical management approach, the human, cannot go beyond 

being seen as a part of a machine, although technology seems to be advancing rapidly 

with the 21st century and technological products are replacing human power, making 

technology functional depends on the existence of qualified human characteristics. In 

this context, as the classical management approach has evolved into the contemporary 

management approach, the value attributed to humans has increased, and it has become 

even more significant to comprehend human behaviours and mental processes. Along 

with these experiences, the science of psychology, which examines human behaviour 

and psychological processes, has continued its development with theory and 

applications, and recently positive psychology, which emphasises the positive aspects of 

people by considering also their negative aspects, has become the focus of attention 

(Akçay, 2011). Positive psychology is a scientific field that interprets people's pursuit of 

happiness, makes life meaningful, and contributes to related processes (Seligman & 

Csikszentmihalyi, 2000). It emphasises the positive aspects of people as well as their 

negative aspects and focuses on their development processes (Kanten & Yeşiltaş, 2013). 

In this context, it can be said that positive psychology contributes to the creating 

suitable environments to improve the positive aspects of people. According to Luthans 

and Youssef (2004), positive psychology has two main purposes. The first is that it 

contributes to the search for meaning in people's lives and makes life productive, and 

the second is that it helps people to reveal their potential. These two main objectives 

have attracted the attention of management science researchers; it has influenced many 

scientific fields such as leadership, human resources management, organisational 

behaviour and ethics.  

Positive psychology has an impact on schools, as they function as social 

organisations similar to other organisations. Looking at studies in the field of 

educational administration, it has been observed that positive cases are also discussed in 

addition to negative cases; however, there is a more prominent emphasis on negative 

facts. It is claimed that the approaches are more problem-oriented since the research 

focus on solving problems (Cameron & Spreitzer, 2011). While Aydın et al. (2013) 

argues that studies in the national literature primarily focus on negative phenomena like 

stress, conflict, and burnout, Demir (2011) stated that concepts such as flow, awareness, 

optimism, and resilience gain importance for research. 

Different perspectives have emerged on the effect of positive psychology on the 

organisational field. Luthans (2002) provided the emergence of positive organisational 

behaviour. His studies took their source from positive psychology. Luthans et al. (2007) 

stated that positive organisational behaviour includes positive psychological processes 

which can be developed, managed and measured, and are a source for the emergence of 

positive leadership approaches. The relationship between authentic leadership, positive 

psychological capital and moral courage, which benefit from positive psychology, are 

discussed within the scope of this research. Moral courage is one of the three types of 

the concept of courage shown among the individual study areas of positive psychology 

(Seligman & Csikszentmihalyi, 2000; Peterson & Seligman, 2004). Based on the 

aforementioned explanations, it can be argued that the studies in educational 

administration mostly focus on negative concepts such as stress, conflict, and burnout; 

and positive psychology-based studies, which aim to emphasise and improve the 

positive aspects of people and make human life more meaningful, are insufficient. The 
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concepts of authentic leadership, positive psychological capital and moral courage, 

which are rooted in positive psychology, can develop schools and teachers and obtain 

positive school outputs by emphasising positivity in schools. Thus, created positive 

school environment contributes to the development of both teachers and the school by 

revealing positive developmental aspects. In this way, teachers can improve their 

positive psychological capital and spread them to students and society with exemplary 

behaviours. A positive school environment also makes students happy. Students who 

are content at school come to school willingly, and by working harder, they can increase 

both their own and the school's academic success. Hopefully, this study will provide a 

different perspective on the science of educational administration and positive 

psychology, and contribute to the relevant literature, while drawing a different 

framework for school administrators and providing positive school outcomes. 

Upon reviewing the literature on positive psychological capital, it becomes 

evident that studies (Carmona–Halty et al., 2018; Datu et al., 2016; Luthans et al., 2012; 

Luthans et al., 2016; Ortega-Maldonado & Salanova, 2018; Siu et al., 2014; You, 2016) 

focus on uncovering the link between positive psychological capital and academic 

performance. Furthermore, the stress experienced by teachers and students has caught 

the attention of researchers, prompting an investigation into its connection with 

psychological capital (Rodrigues et al., 2017; Gautam & Pradhan, 2018; Kaur & Amin, 

2017; Shen et al., 2014). These studies indicate that positive psychological capital is 

negatively correlated with stress and moderates the relationship between stress and 

academic achievement. In a study conducted with teachers, it was found that those with 

higher levels of positive psychological capital exhibited lower ratings of anxiety, 

depression, and stress (Rodrigues et al., 2017). Additionally, positive psychological 

capital may be protective against depressive symptoms (Shen et al., 2014). 

It can be said that studies examining the relationship between psychological 

capital and authentic leadership (Aria et al., 2019; Clapp-Smith et al., 2009; Çetin and 

Tanoba, 2020; Feng, 2016; Öztekin-Bayır and Aydın, 2019; Yollu and Korkmaz, 2021; 

Walumbwa et al., 2011) are almost nonexistent. This is particularly evident in the field 

of education. Therefore, the lack of studies that reveal the effects of authentic leadership 

on teachers' psychological capital is noticeable. In addition, the concept of moral 

courage, which is one of the three types of courage, has recently emerged in national 

and international literature. Studies regarding the mediating role of the concept of moral 

courage include those by Hannah et al., 2011; Pulungan et al., 2021; Saleem et al., 2021. 

In the study by Pulungan et al. (2021), the relationship between moral courage 

behavior and knowledge sharing behavior with authentic leadership was examined; 

Saleem et al. (2021) investigated the relationship between emotional intelligence of civil 

servants and life satisfaction; Hannah et al. (2011) explored the mediating role of moral 

courage behavior in the relationship between authentic leadership and followers' ethical 

and pro-social behaviors. However, the mediating role of moral courage in the 

relationship between authentic leadership and positive psychological capital has not 

been extensively examined. The relationship between authentic leadership and positive 

psychological capital is often examined in terms of how authenticity, sincerity, and 

honesty in leadership enhance employees' positive psychological capital. However, the 

mediating role of moral courage in this relationship has not been widely discussed. 

Moral courage involves individuals demonstrating courage to behave in accordance 
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with ethical values. This can include making difficult decisions, speaking out against 

unethical practices, or standing up against injustices. Therefore, moral courage can play 

an important mediating role in the relationship between authenticity in leadership and 

employees' positive psychological capital. Moral courage can serve as an example for 

employees while leaders demonstrate their authenticity and honesty. This can increase 

employees' sense of trust and strengthen their positive psychological capital. 

Additionally, employees who demonstrate moral courage may be more willing to resist 

unethical behaviors and do what is right, which can further enhance positive 

psychological capital. 

Further research into this area and a more detailed examination of the role of 

moral courage in the relationship between authentic leadership and positive 

psychological capital could contribute significantly to the leadership and management 

literature. To establish the relationship between these concepts derived from positive 

psychology and to contribute to achieving positive outcomes in the school environment, 

it is hoped that this will fill a noticeable gap in the literature. Therefore, the accuracy of 

the mediation model presented based on literature has been tested. This model is 

presented as follows. 

 

Figure 1 

Mediating Model 

 

Authentic Leadership and Teacher’s Positive Psychological Capital 

Ethical and social problems, social pressures and changes put the school 

principals in a difficult situation. While Feng (2016) discussed that the differences, 

uncertainties and tensions in schools put school administrators under pressure and 

difficulties, Fox et al. (2015) stated that school principals were exposed to pressures that 

have reached an all-time high. In these conditions, failing to reach an agreement 

between school stakeholders may cause moral and ethical problems. In this context, 

authentic leadership, which strives to provide for all stakeholders who value moral and 

ethical issues, is considered necessary, especially in effective leadership. School 

administrators must be authentic leaders to cope with the instability caused by 
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conflicting internal and external values, structures and expectations (Walker & 

Shuangye, 2007). Authentic leadership emphasises teachers' participation in the school, 

encouraging the occupational development of teachers and learning of students (Gumus 

et al., 2018). Therefore, researchers argue that the presence of authentic leadership can 

enhance a school’s capacity for facilitating positive change (Frick, 2011). Authentic 

leadership is a leadership model that is conducive to the development of positive 

psychological processes and an ethical climate, and it expands self-awareness, moral 

perspective, objective evaluation of information, and transparency (Walumbwa et al., 

2008). Having a sense of Self-awareness involves recognizing and understanding one’s 

own perceptions of oneself, as well as acknowledging both personal strengths and 

weaknesses. It also involves recognizing how these attributes may affect those around 

us. One’s personal values and moral standards guide their behaviour and actions 

through self-regulation, known as the internalised moral perspective. Relational 

transparency pertains to how openly one shares information and to what extent one 

displays their true thoughts and feelings. Balanced evaluation of information refers to 

the degree to which a leader considers all available information before deciding on a 

decision-making process. Therefore, authentic leaders show a high level of consistency 

between their values and actions and display high ethical and moral standards without 

compromising their internalised values in the face of demands (Avolio et al., 2004). 

From this perspective, authentic leadership behaviours of school principals can guide 

their schools to success toward their goals when faced with uncertainties in schools, 

individual and cultural differences and the pressures and difficulties they cause. 

Therefore, it can be argued that it has a critical importance in ensuring the development 

of schools and in creating a school climate based on moral and ethical principles and 

values. 

Crowded classrooms, reduced resources, increased workload and unfair rewards 

cause burnout, stress and job dissatisfaction in teachers (Chen et al., 2019). In this 

process, schools become a more complex structure, and this complexity causes teachers 

to go through negative experiences such as depression, dropping out, and burnout 

(Jalongo & Heider, 2006). It can be said that these psychological factors negatively 

affect teachers and school environment. Therefore, coping with these negative situations 

and finding approaches that reduce stress and related symptoms is critical. In this 

context, positive psychological capital, considered an effective structure against stress, 

negative emotions and burnout, have become important (Feng, 2016). Significant 

findings show that positive psychological capital is positively associated with various 

helpful outcomes like job satisfaction, positive health and psychological well-being 

(Avey et al., 2011). Cheung et al. (2011) found that teachers have more job satisfaction 

and less burnout when their positive psychological capital is high. Shen et al. (2014) 

revealed that psychological capital is adversely associated with the depressive 

symptoms of faculty members. Demir (2018) stated that teachers' positive psychological 

capital levels were negatively correlated with anxiety, burnout, and stress, revealing that 

it is positively related to job engagement and satisfaction. 

Positive psychological capital is the self-confidence which the person will 

overcome the difficulties they will encounter to attain their objectives, confidence and 

belief in their abilities; having the point of view that they will always be successful no 

matter what the circumstances, being satisfied in the way of reaching the goals and 
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trying different ways and being able to survive by resisting the difficulties. Positive 

psychological capital, referring to the individual’s positive psychological development, 

focuses on who the person can be, taking into account the developmental process of 

who they were in the past (Luthans, et al., 2007b). Positive psychological capital can 

increase school’s academic success by ensuring that teachers are freed from negative 

attitudes and behaviours and improve their job performance. From this point of view, 

managers who expect high performance from their employees by creating a positive 

climate must understand their employees’ strengths and inadequacies, positive and 

negative behaviours, and develop their psychological capital (Keleş, 2011). 

Positive psychological capital is shown among the basic elements of authentic 

leadership consisting of four dimensions (Luthans & Youssef, 2004). Gardner et al. 

(2005) argued that authentic leaders enable their followers to improve their positive 

psychological capital by using their own positive psychological states and role model 

behaviours. Authentic leadership is a leadership model which encourages positive 

psychological capital and positive personal development (Walumbwa et al., 2008). In 

this context, it is possible to discuss the existence of a relationship between authentic 

leadership and positive psychological capital, and the hypothesis expressing this 

relationship is formed as follows. 

H1: A positive relationship exists between school principals’ authentic leadership 

behaviours and teachers' positive psychological capital. 

Authentic Leadership and Teacher’s Moral Courage 

Moral courage is shown as one of the three types of the concept of courage, 

which is one of the concepts in the field of positive psychology at the individual level 

(Seligman & Csikszentmihalyi, 2000). Moral courage is seen as a way out for modern 

organisations that have become morally complex environments which place significant 

ethical demands and challenges on their employees (Hannah et al., 2011). In order to 

fulfil these demands and overcome ethical difficulties, it is proposed that organisational 

ethical behaviour should be developed, and to achieve this, individuals should have a 

high level of character, and for a strong character, individuals should have moral 

courage (Peterson & Seligman, 2004). Morally complex environments can lead to 

morally distressing situations. These troublesome situations can be a source of conflict 

of values, which can lead to disagreements among employees. Moral courage is 

considered significant in dealing with value conflict and moral distress among 

employees (Sharma, 2018). Moral courage represents a personal attitude to confront 

ethical issues, challenges and dilemmas and to manage them in a virtuous manner 

(Sekerka & Yacobian, 2017). The purpose of moral courage is to facilitate and promote 

the use of moral power in organisational settings. The disappearance of moral values 

day by day puts organisations in a difficult situation for both employees and managers. 

Moral courage encourages the use of moral power and enables organizations to 

overcome ethical issues and difficulties encountered in daily life (Sekerka et al., 2009) 

Moral courage leads to the existence of a positive organisation by resolving moral 

issues and forming an ethical environment in organisations. 

Individuals with moral courage strive to act in the best interest of others 

(Sekerka & Bagozzi, 2007); even if they are at risk, they stick to their values and 

display attitudes and behaviours in line with them (Kidder, 2005). Although there is a 
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high level of consistency between authentic leaders’ values, attitudes, and behaviours, 

authentic leaders do not compromise their internalised values in the face of demands 

and have high ethical and moral standards (Avolio et al., 2004). Authentic leaders are 

committed to their values even if they fail, and they make decisions based on their 

followers’ development and well-being. Authentic leaders adhere to their moral values 

and encourage their followers to show moral courage by emphasising that they should 

act in line with their values (Hannah et al., 2005). Based on these explanations, it can be 

argued that authentic leaders display moral courage. In this context, the hypothesis 

proposing that authentic leadership and moral courage are interconnected is formed as 

follows: 

H2: A positive relationship exists between school principals' authentic leadership 

behaviours and teachers' moral courage behaviours. 

Mediating Effect of Moral Courage 

Moral courage, as Kidder (2005) states, is the courage to be moral. Moral 

courage can be defined by five essential qualities: honesty, honour, responsibility, 

decency and compassion. Demonstrating moral courage is seen as a factor in ensuring 

and improving organisational ethics. A person who acts with moral courage does not 

compromise on positive attitudes and behaviours such as honesty; thus, it emphasises 

the creation of an ethical and positive organisational environment by providing the 

development of values that contribute to the development of organisational ethics. It can 

be argued that moral courage behaviour is associated with positive psychological capital 

and promotes positive psychological capital because moral courage behaviour aims to 

develop moral and ethical characteristics in individuals and organisations by using 

moral power. In environments where the concept of morality and ethics develops, there 

are positive relations, and a sense of mutual trust prevails. The point where positive 

psychological capital grows is in ethical environments where transparency is dominant 

and mutual trust is created. Therefore, it can be argued that people with moral courage 

have high levels of positive psychological capital and that moral courage affects and 

encourages psychological capital. In this context, the hypothesis regarding the potential 

mediating role of moral courage in the correlation between authentic leadership and 

positive psychological capital was formed as follows: 

H3: Teachers' moral courage behaviours have a mediating effect on the 

relationship between authentic leadership behaviours of school principals and positive 

psychological capital levels of teachers. 
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Method 

Research Model 

This research is a relational survey model that aims to analyse the mediating role 

of teachers' moral courage behaviours in the relationship between school administrators' 

authentic leadership behaviours and teachers' positive psychological capital. In survey 

research, data is generally collected from a large group using response options 

determined by the researcher. Researchers are often more interested in how opinions 

and characteristics are distributed among individuals in the sample rather than the 

underlying reasons for them (Fraenkel & Wallen, 2006). The study’s independent 

variable is the school administrators’ authentic leadership behaviours, whereas the 

mediator variable is the moral courage behaviour of the teachers, and the dependent 

variable is the positive psychological capital levels of the teachers. Structural Equation 

Modeling (SEM) and the mediation model, including latent variables and indicators 

were used to test the theoretical model of the research. 

Population and Sample 

The population of the research comprises of 8665 teachers and also the sample 

comprises 474 teachers working in the central districts of Antalya province (Aksu, 

Döşemealtı, Kepez, Konyaaltı and Muratpaşa) in the 2020-2021 academic year. The fact 

that the research was conducted during the pandemic when schools were closed has 

influenced the sampling method. Therefore, convenience sampling, also known as 

accidental or convenient sampling, was used in the study. This approach is a method 

that aims to prevent loss of money, labour and time, as well as allows taking samples 

from close surroundings (Büyüköztürk et al., 2008). 

The sample size that can be selected according to the size of the population is 

given in different sources at the point of what the appropriate sample size should be. 

Balcı (2015) argues that 384 people can represent the population with 95% confidence 

in large populations. In this context, it can be said that the data collected from 474 

teachers in this study is sufficient. Of these participants, 286 (60.3%) were female and 

188 (39.7%) were male. 228 (48.7%) of the participants worked in primary school and 

246 (51.9%) worked in secondary school. 

Data Collection Instruments 

AL Questionnaire 

ALQ used in this study which consisted of 4 dimensions and 16 items  was 

developed by Walumbwa et al., (2008). Tabak et al. (2012) adapted the authentic 

leadership questionnaire into Turkish language. In the reliability analysis Tabak et al. 

(2012); found the Cronbach Alpha internal consistency coefficients of the dimensions as 

follows: “relational transparency” 0.81; “self-awareness” 0.89; “balanced processing” 

0.78, and “internalised moral perspective” 0.78. In this study, the Cronbach Alpha 

internal consistency coefficients of the dimensions were found as follows: relational 

transparency 0.85; self-awareness 0.88; balanced processing 0.77, and internalised 

moral perspective 0.81. According to the results of confirmatory factor analysis (CFA), 

when the fit indices were examined in general, it was possible to say that the research 
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data fitted the model well, so the model-data fit was relatively high (X2 /sd= 2.86, 

RMSEA= 0.063, CFI= 0.95, TLI= 0.94, SRMR= 0.04). 

PC Scale 

The PC scale, which consisted of 24 items and 4 dimensions (optimism, hope, 

self-efficacy, resilience) and was developed by Luthans et al. (2007), was utiliezed in 

this study. The PC scale was adapted to Turkish by Çetin and Basım (2012) by 

conducting validity and reliability analyses with the data obtained from 235 public 

sector employee managers at different levels. As a result of a series of analyses, Çetin 

and Basım (2012) revealed that the reliability coefficients of the dimensions of the scale 

ranged from 0.67 to 0.85. The Cronbach Alpha internal consistency coefficients of the 

dimensions were found as follows in this research: optimism 0.71, hope 0.84, self-

efficacy 0.91, and resilience 0.83. In general, fit indices showed that the research data 

fitted the model well. Therefore, it was possible to say that the model-data fit was good 

(X2 /sd= 2.79, RMSEA= 0.062, CFI= 0.91, TLI= 0.90, SRMR= 0.05). 

PMC Scale 

The PMC scale was developed by Sekerka et al. (2009). The scale consists of 5 

dimensions (moral agency, multiple values, endurance of threat, going beyond 

compliance, moral goal) and 15 items. The scale was designed to improve ethics 

education in the US Navy. The scale was adapted to Turkish by the authors of this 

study. In the process of adapting the scale to Turkish, the 5-stage method proposed by 

Brislin et al. (1973) was used. After the final version of the scale was revealed, its 

validity and reliability were tested by applying it to two different samples (n=105, 

n=474). In the pre-application fit indices generally show that the research data fit the 

model well. Therefore, it was possible to say that the model-data fit was high (X2 /sd= 

1.19, RMSEA= 0.043, CFI= 0.98, TLI= 0.98, SRMR= 0.04). In this study the Cronbach 

Alpha internal consistency coefficients of the dimensions were found to be between 

0.79 to 0.92. Also, main application fit indices generally showed that the research data 

fitted the model well (X2 /sd= 1.93, RMSEA= 0.045, CFI= 0.97, TLI= 0.96, SRMR= 

0.03). The Cronbach Alpha internal consistency coefficients of the dimensions were 

found as follows: moral agency 0.83; multiple values 0.88; endurance of threat 0.92; 

going beyond compliance 0.86, and moral goal 0.87. 

Data Analysis 

The data set was first examined before analysing the data collected within the 

scope of the research. As a result of the examination, it was determined that the 

information of some participants was missing from the data. After examining whether 

the missing data formed a pattern or not, it was determined that it did not form a pattern, 

so data assignment based on the mean was made. To ascertain whether the data 

conforms to a normal distribution or not, the Kolmogorov-Smirnov test, which is 

suitable for 29 or more observations, was used and the p≥.05 criterion required for 

normal distribution was sought (Kalaycı, 2014). It was concluded that the Kolmogorov-

Smirnov test was significant (p ≤ .05) and therefore the data were not normally 

distributed. As the estimation method, the MLM method, in which the standard errors 

were estimated more strongly against the data that did not show normal distribution was 
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used. For other analyses, SPSS 25 package program was used. Table 1 provides the 

kurtosis and skewness values. 

 

Table 1 

Descriptive Istatistics 

 AL PPC PMC 

Min. 16 23 15 

Max. 80 126 105 

Mean 62.12 113.37 94.88 

Standart deviation 12.07 13.02 10.97 

Skewness -1.05 -2.44 -2.83 

Kurtosis 1.62 11.18 14.27 

 

CFA was applied to reveal the scales’ construct validity. The following criteria 

were taken into account while examining the model fit for CFA. RMSEA value < .05 

was considered a good fit, and .05 < RMSEA value <.08 was an adequate fit (Browne & 

Cudeck, 1993). The confidence interval obtained for RMSEA shows in which intervals 

the true value of this fit index can take place in the population (MacCallum et al., 1996). 

An SRMR value of less than .05 is an indicator of a good fit, while a value of less than 

.10 is an indicator of an acceptable fit (Hu & Bentler, 1995; Schermelleh-Engel & 

Moosbrugger, 2003). CFI and TLI values close to 1 indicate a good fit, over 0.95 

suggest a perfect fit, and an acceptable model-data fit between 0.90-0.94 (Sümer, 2000). 

In addition, CFI values around 0.95 indicate a suitable model fit (Thompson, 2004). 

χ2/sd value less than 2 points is deemed a good fit, while a value between 2-3 points is 

deemed an acceptable fit (Browne & Cudeck, 1993). In addition, the fact that this ratio 

is less than 5 indicates an acceptable fit (Sümer, 2000). 

The maximum likelihood (ML) method among data estimation methods in 

structural equation modelling is the most widely used method (Sen, 2020). The most 

critical assumption in using this method is that the data are continuous and show a 

normal distribution. An alternative method may be needed if the data is not continuous 

or does not show a significant normal distribution even though it is continuous (Kline, 

2019). SEM-based analyses can be used in data consisting of nonlinear relationships, 

non-normally distributed data, and variables with categorical and ordinal measurement 

levels, with appropriate method preference (Bollen & Pearl, 2013). In the continuous 

data set that does not show normal distribution, ML (if the deviation from normality is 

very low), MLM, MLR, and Bootstrap methods are used as the estimation method 

(Gana & Broc, 2019, as cited in Sen, 2020). Although these research data are 

continuous, they do not show a normal distribution. Therefore, the MLM method, which 

is suitable for data sets that was not normally distributed, was used as the estimation 

method. 
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Ethical Procedures 

This study is a product of the doctoral dissertation conducted by the authors. 

Ethics committee approval was obtained based on the letter from Gazi University 

Measurement and Evaluation Ethics Committee dated 21.10.2020 and numbered 

E.113162. 

Results 

Testing Hypotheses  

The correlation between variables was determined using Spearman's Correlation 

Coefficient, which was used for data that was not normally distributed. The relationship 

between school administrators' authentic leadership behaviours, teachers' moral courage 

behaviours and positive psychological capital is given in Table 2. 

 

Table 2 

The Relationship Between School Administrators' Authentic Leadership Behaviours, 

Teachers' Moral Courage Behaviours and Positive Psychological Capital 

Variables 1 2 3 

1. AL 
R 1   

p    

2. PPC 
R .214** 1  

p .000   

3. MC 
R .313** .594** 1 

p .000 .000  

**p<0.01 

As seen in Table 2, a low level of positive correlation exists between the 

authentic leadership behaviours of school principals and the positive psychological 

capital of teachers (r=.214, p=.00). It is possible to say that this finding supports the first 

hypothesis of the study. Also, a moderate relationship exists between school principals' 

authentic leadership behaviours and teachers' moral courage behaviours (r=.313, p=.00). 

This finding supports the study’s second hypothesis. According to these findings, 

authentic leadership behaviours of school principals are positively related to both 

positive psychological capital and moral courage behaviours of teachers.  

In order to examine the moral courage behaviour of teachers in the relationship 

between the school principals’ authentic leadership behaviours and the teachers’ 

positive psychological capital, a structural equation model was established, and the 

mediating effect of moral courage behaviour was tested. The model established to 

examine the effect of teachers' moral courage behaviours on the effect of authentic 

leadership behaviour on psychological capital. In this model, authentic leadership, 

moral courage and psychological capital structures were included as latent variables, 

and their sub-dimensions were considered indicators of each latent variable. Model-fit 

indices for the established model are given in Table 3. 
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Table 3 

CFAs of Scales, Mediation Model 

Fit Indices 
CFAs of Scales Mediation 

Model 

Reference 

Value(s) AL PPC PMC 

Χ2 280.84 506.714 155.173 123.528  

p value <.05 <.05 <.05 <.05  

df 98 181 80 62  

Χ2 /df 2.87 2.80 1.94 1.99 < 3 

CFI .95 .91 .97 .99 ≥ .90 

TLI .94 .90 .96 .99 ≥ .90 

SRMR .04 .05 .03 .02 < .10 

RMSEA .063 .062 .045 .046 ≤ .08 

 

When the presented the model fit indices in Table 3 are analysed; it is observed 

that the RMSEA value is 0.046 and the confidence interval for this value is between 

0.34 and 0.57. Chi-square goodness-of-fit index value was obtained as 

123.528/62=1.99. Since this value was less than 3, it was accepted as an indicator of a 

good fit. It is seen that both CFI and TLI fit index values are estimated as 0.99. It is seen 

that the SRMR cut-off value, which is another fit index, is 0.02. In general, the fit 

indices fit the research data very well with the model, so the model-data fit is relatively 

high. 

 

Table 4 

Testing Hypotheses 

 β SE 
% 95 CI 

Lower 

%95 CI 

Upper 
z p 

OL -> PPC .008 .034 .058 .075 .232 .81 

OL -> PMC .276 .056 .168 .391 4.923 .00 

PMC -> PPC .801 .046 .697 .873 17.241 .00 

OL -> PMC -> PPC .221 .050 .105 .332 4.391 .00 

 

In Table 4 it is seen that authentic leadership behaviour does not have a direct 

effect on psychological capital (B=0.008, p>0.05). However, the impact of authentic 

leadership behaviour on teachers' moral courage behaviour was found to be statistically 

significant (B=.28, p<0.05). In addition, the effect of teachers' moral courage behaviour 

on psychological capital was found to be statistically significant (B=.80, p<0.05). 

Accordingly, it is possible to say that authentic leadership directly affect psychological 

capital, but impacts moral courage behaviour (B=0.22, p<0.05) and thus acts as a 

mediator. Therefore, our third hypothesis is also supported. 
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As regards to the traditional approach of Baron and Kenny, the independent 

variable should directly affect the dependent variable in mediation tests, and mediation 

tests in which there is no direct effect should be terminated. However, the contemporary 

approach denies that the independent variable should directly affect the dependent 

variable and accepts the mediation model as validated if the indirect effect is significant 

(Fritz & MacKinnon, 2007; MacKinon et al., 2002). In other words, the contemporary 

approach has suggested that the indirect effect may be significant when the total effect 

is not statistically significant. As a matter of fact, many articles (Cole et al., 2008; Fillo 

et al., 2016; Hammond et al., 2012; Maguen et al., 2011; Petrocelli et al., 2016) 

reporting the mediation effect, although the total effect is not significant, have been 

published in respected journals of their field. 

 

Figure 2 

SEM Result on the Mediating Model 

 

 In addition, the variance explained by school administrators' authentic leadership 

behaviours on teachers' moral courage behaviours is approximately 8%. The variance 

explained by authentic leadership and moral courage on psychological capital was 

found to be approximately 65%. Accordingly, it can be concluded that authentic 

leadership predicts moral courage behaviour at a low level. On the other hand, authentic 

leadership predicts moral courage behaviour and psychological capital at a high level. 

Discussion 

 Positive psychology is a science that focuses on improving people's positive 

characteristics, having positive life experiences, and improving their personal well-

being through education (Seligman & Csikszentmihalyi, 2000). Positive psychology 

provides the necessary conditions and processes for the optimal development of 

individuals, groups, and organisations (Gable & Haidth, 2005). These positive 

psychology features have attracted different scientists’ attention over time. In this 

process, positive psychology has revealed different perspectives in research that have 

influenced organisational behaviour, leadership and management science. Recently, 

studies that benefit from this trend have emerged. Likewise, in this study, concepts that 



The Mediating Role of Moral Courage …  

 

© 2024 AKU, Kuramsal Eğitimbilim Dergisi - Journal of Theoretical Educational Science, 17(3), 698-718 

 

711 

benefit from positive psychology (authentic leadership, psychological capital, moral 

courage) were discussed, and an attempt was made to provide a new outlook on positive 

psychology and educational administration. 

 The first hypothesis suggests a positive correlation between school principals’ 

the authentic leadership behaviours and teachers’ positive psychological capital. The 

results obtained support this hypothesis. Based on the findings of the study, it has been 

determined that there is a low positive relationship between school principals' authentic 

leadership behaviours and teachers' positive psychological capital. When the literature is 

examined, studies reveal that there is a positive relationship between the authentic 

leadership behaviours of managers and the psychological capital of employees (Aria et 

al., 2019; Çetin & Tanoba, 2020; Feng, 2016; Öztekin-Bayır & Aydın, 2019; Yollu & 

Korkmaz, 2021; Walumbwa, et al., 2011). In their research Çetin and Tanoba (2020) 

conducted in primary, secondary and high schools; Yollu and Korkmaz (2021) in 

primary and secondary schools found that there is a moderately positive relationship 

between school administrators' authentic leadership behaviours and teachers' 

psychological capital. In both national and international literature, there are studies that 

back up this particular study. 

 In the second hypothesis of the study, it is asserted that a positive relationship 

between school principals' authentic leadership behaviours and teachers' moral courage 

behaviours. Based on the findings, a positive and middle-level relationship exists 

between school principals' authentic leadership behaviours and teachers' moral courage 

behaviours. Thus, it can be argued that the hypothesis is supported. Abney (2016), in 

their doctoral thesis titled "Authentic Leadership: A Model for Professional Moral 

Courage", concluded that there is a positive relationship between the participants' 

perceptions of authentic leadership and their perceptions of moral courage behaviour. In 

another study (Hannah et al., 2011), a significant positive relationship was found 

between authentic leadership and the moral courage behaviours of followers. Authentic 

leadership requires having an internalised moral perspective. This moral perspective 

provides the power to not compromise their moral values even under pressure. Vrapca 

(2015) argued that authentic leaders exhibit leadership behaviours in line with their 

values and beliefs. This perspective predicts the relationship between these two 

concepts. As a result, it can be said that both the literature and empirical studies support 

this study. 

 In the third hypothesis, it is examined that teachers' moral courage behaviours 

have a mediating effect on the relationship between school principals' authentic 

leadership behaviours and teachers' positive psychological capital levels. Pulungan et al. 

(2021) determined the full mediating role of moral courage behaviour in the relationship 

between authentic leadership and whistleblowing behaviour. Saleem et al. (2021) 

determined the full mediating role of moral courage behaviour in the relationship 

between emotional intelligence and life satisfaction of civil servants. In the study of 

Hannah et al. (2011) at the US military base, moral courage behaviour was found to 

have a fully mediating role in the relationship between ethical and pro-social behaviours 

of authentic leadership. It is possible to say that the results of the research support this 

research result. 
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Conclusion and Suggestions 

This study showed that school principals’ AL behaviours have a positive effect 

on teachers’ PPC and MC. In addition, teachers’ MC behaviours have a mediating effect 

on the relationship between school principals’ OL behaviours and teachers’ PPC. 

Moreover, model fit indices point to a high level of fit in the model. In this research and 

previous research results, it is seen that MC behaviour has a fully mediating role in 

processes that contribute to the formation of a positive organisational environment and 

individual and organisational performance such as authentic leadership, PPC, pro-social 

behaviour, emotional intelligence, life satisfaction and ethical behaviours. According to 

another result of these studies, it is possible to talk about the existence of a positive 

correlation between MC behaviour and the concepts that support positive processes. It 

can be argued that MC behaviour has a crucial place in achieving positive outcomes for 

organisations. On the other hand, it is possible to say that these results support the 

literature suggesting that MC behaviour derives from positive psychology. 

It would be appropriate to make some suggestions to practitioners and 

researchers in the range of the research results. Research based on positive psychology 

that emphasises positive situations that do not ignore the negative aspects that support a 

positive school environment should be increased. The research can be repeated with a 

larger sample group at different levels and public/private education institutions and by 

using different methods and techniques. In terms of future research, scale development 

studies can be conducted to measure teachers' moral courage behaviours. School 

principals should increase the positive psychological capital of teachers and enable them 

to use their existing potential at the highest level. If school principals demonstrate 

authentic leadership behaviors, they can enhance teachers' psychological capital through 

role modeling. Authentic leaders are those who possess psychological capital 

themselves by exhibiting optimistic, hopeful, and transparent behaviors, thus fostering 

psychological resilience. Teachers who follow an authentic school principal will reflect 

the behaviors they model, thereby enhancing their own psychological capital. In this 

context, it is crucial to first develop authentic leadership qualities in school principals. 

To achieve this, leadership training programs for school principals become crucial. 

These programs aim to enhance principals' authentic leadership qualities, which in turn 

empower teachers and contribute to the improvement of the school environment. 
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ABSTRACT: In this study, a valid and reliable scale was developed to measure parents' perceptions of their 

children's social development in physical education classes. In the first part of the research, the relevant literature 

reviewed and student-parent interviews were held. As a result of the data obtained from the interviews, a 30-item 

draft scale was created. The draft scale was applied to 30 parents of students, and as a result of the feedback received, 

5 items were removed from the pool. The remaining draft scale items were submitted to expert opinion and the 

number of items was reduced to 22. The 22-item scale was applied to 240 volunteer parents for Exploratory Factor 

Analysis (EFA) and to 216 different volunteer parents for Confirmatory Factor Analysis (CFA). As a result of the 

analyses, the final scale consisting of 15 items and four sub-dimensions was obtained. The Cronbach's Alpha values 

of the sub-dimensions were found to be between .74-.79. In the final part, the 15-item scale was applied to 540 

volunteer parents. Accordingly, while it was observed that parents' PSDSPEL scores were higher in the sub-

dimension of showing positive behavior, it was determined that male parents' perception levels were higher than 

female parents. As a result of the study, it was found that the validity, reliability and internal consistency coefficients 

of the scale were at acceptable levels 

Keywords: Physical education and sports, showing responsibility, cooperating, showing positive behavior, scale 

development. 

ÖZ: Bu çalışmada, ebeveynlerin beden eğitimi derslerinde çocuklarının sosyal gelişimine ilişkin algılarını 

ölçebilecek geçerli ve güvenilir bir ölçek geliştirilmiştir. Araştırma doğrultusunda ilk aşamada ilgili literatür taranmış, 

öğrenci-veli görüşmeleri yapılmıştır. Görüşmelerden elde edilen veriler sonucunda 30 maddelik taslak ölçek 

oluşturulmuştur. Oluşturulan taslak ölçek 30 öğrenci velisine uygulanmış ve alınan geri bildirimler sonucunda beş 

madde havuzdan çıkarılmıştır. Kalan taslak ölçek maddeleri uzman görüşüne sunulmuş ve madde sayısı 22’ye 

düşürülmüştür.  22 maddelik ölçek, Açımlayıcı Faktör Analizi (AFA) için 240 gönüllü ebeveyne, Doğrulayıcı Faktör 

Analizi (DFA) için 216 farklı gönüllü ebeveyne uygulanmıştır. Yapılan analizler sonucunda 15 maddeden ve dört alt 

boyuttan oluşan nihai ölçek elde edilmiştir. Alt boyutların Cronbach’s Alpha değerlerinin .74- .79 arasında olduğu 

tespit edilmiştir. Son aşamada, 15 maddelik ölçek 540 gönüllü ebeveyne uygulanmıştır. Buna göre, olumlu davranış 

gösterme alt boyutunda ebeveynlerin BESDASG-Ö puanlarının yüksek olduğu görülürken, erkek ebeveynlerin algı 

düzeylerinin kadınlardan daha yüksek olduğu belirlenmiştir. Araştırma sonucunda, ölçeğin geçerlilik, güvenirlik ve iç 

tutarlılık katsayılarının kabul edilebilir seviyelerde olduğu görülmüştür. 

Anahtar kelimeler: Beden eğitimi ve spor, sorumluluk gösterme, iş birliği yapma, olumlu davranış gösterme, ölçek 

geliştirme. 
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People’s being able to fulfil the roles that society expects from them as social 

beings and take their rightful places in the community is possible only through both 

satisfying their psychological needs and completing their social developments in a 

healthy way. Social development is a process that starts from the birth of a person and 

continues until his/her death. Also, social development is one of the essential processes 

of childhood, as in other area of development. In order for children to adapt to and 

socialize with the society and environment they live in, they need to gain social skills 

such as interacting with peers as well as other people in a healthy way, expressing 

emotions, controlling social reactions, empathizing, establishing close relationships with 

others, displaying a positive image, cooperating and sharing (Arslan & Uyanık, 2018). 

Social development plays an essential role in a child's acquisition of these values. 

Social development is defined as learning actions that can be accepted by the 

society in which a person lives (Fazlıoğlu, 2009). The first indicators of a child's 

socialization process are beginning to perceive the social values in the family, 

internalizing these values and transforming them into actions. Social experiences and 

values gained during childhood form the basis for social development in the future. 

People who have completed their social developments can establish positive and 

constructive relationships with other people around them, solve their problems by social 

norms, establish a balance between their own needs and society's expectations, help 

their relatives and environment, and express their feelings appropriately (Baran, 2011). 

On the other hand, lack of social development can lead to many problems for children. 

For example, as a result of incomplete social development, children might be rejected 

by their peers or their academic success might decline. Children who do not complete 

their social developments adequately might experience more social problems in later 

stages of life than their peers (Baran, 2011). For these reasons, it is essential to focus on 

the factors that affect a child's social development.  

Although many factors play a role in a child's social development, the most 

influential and determining factors are family, school and environment. Öztürk (1998) 

states that a child with his/her birth establish the first communication and social 

interaction with his/her family. Öztürk (1998) also states that children learn every act 

they see in the family through imitation. They shape their interest in speech, painting, 

music, and sports as well as eating habits, sleeping patterns, reading habits according to 

the actions they observe in their family. On the other hand Özçelik (2007) states that the 

family in childhood and the school and the environment in adolescence are determinants 

of social development. Başaran (1984) states that individuals need to train themselves in 

terms of knowledge, skills, manners and mentality to adapt themselves to their social 

environments and survive in these environments. He also states that individuals could 

acquire these abilities through education, which are possible thanks to schools. 

Education is an essential tool that reveals individuals' hidden strengths and 

abilities and helps them improve those in the best way possible. In education, 

individuals should be approached as a whole: physically, mentally, emotionally, and 

socially because success in education can be achieved by combining mental education 

with physical education (Öncü & Güven, 2011). For this reason, physical education and 

sports are among the courses that are considered essential and prioritized in educational 

curriculums worldwide. In addition to this, educators emphasize the social aspects of 

physical education and sports. They also accept a higher participation of the population 
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in regular sports as an indicator of a higher civilization (Öncü & Güven 2011; Varış, 

1990). From this point of view, it can be stated that physical education and sports are 

essential tools in raising individuals who can develop themselves physically and 

mentally. They can have healthy and strong personalities. They can be constructive, 

creative, productive, gentlemanly, and discreet (Ersoy et al., 2006). Thanks to physical 

education and sports which play important roles in the realization of sports activities at 

schools, it is ensured that children and young people gain values that contribute to social 

development such as solidarity, cooperation, responsibility, sharing, justice, tolerance, 

and helpfulness (Kayışlıoğlu et al., 2015). While children socialize through sports, they 

also gain the habit of learning better and respecting authority by interacting more with 

their teachers and coaches (Firek et al., 2020). This situation coincides with moral 

principles and Kohlberg's theory of social development, because children develop the 

ability to understand social cues and comply with laws and authority through sports 

(Ma, 2013). Physical education teachers are important role models for children, and 

children often imitate the behavior of these important figures. The concept of imitating 

behavior is supported by social learning theory, which suggests that new behaviors are 

acquired by observing and imitating others (Li & Shao, 2022). The theory of positive 

youth development, which proposes that the child is prone to healthy environmental 

development during a period when he/she becomes more interested in his/her own 

ecology, has been examined in the context of sports. The results obtained revealed that 

sports positively affected children in terms of their sense of confidence, family 

relationships, academic success, social competence and honesty (Linver et al., 2009). 

When look at the issue from the perspective of social development, there is no doubt 

that the basic element of social development is family. The important point here is the 

perspective of families and evaluation of sports activities because it teaches a child 

custom, traditions, and behavioural patterns effectively (Erkal et al., 1998). 

 Every sociological theory about sports provides a framework to help understand 

the importance of sports. For example, according to Critical theory, sport affects social 

relationships in various ways. Coakley (2003) through Critical theory, stated that the 

family is effective in the child's participation in sports activities. According to this 

theory, the family's ideals influence their children's participation in sports. Families can 

direct, limit or support their children's participation in sports, taking into account their 

general social and cultural situation. Strandbu et al. (2019) puts forward a hypothesis on 

the role of the family in sports participation, suggesting that there is a strong 

relationship between the family's sports culture and children's participation in sports. 

Accordingly, the basic role of the family in the socialization of the individual is; It is to 

convey the idea that sports are a natural part of life to children by emphasizing habits 

and lifestyles. Strandbu et al. (2019) was inspired by Bourdieu's (1984, 1996) 

theoretical framework on the impact of the concept of 'family' on socialization and the 

views of other sports researchers when creating this hypothesis. (Coakley, 2006; Dagkas 

& Burrows, 2016).  

 Güven and Öncü (2006) state that children's participation in sports activities and 

families' attitude towards physical education and sports are determinants for their 

children's participation in physical education and sports. Moreover, families who are 

conscious of the contributions that physical education and sports make to social 

development have a positive attitude and they induce their children to such activities. In 
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contrast, some parents have stated that they disapprove of sports activities because their 

children's academic success might decrease. Öztürk (1998) states that families’ 

sympathy and involvement in sports play an essential role in their children’s 

participation in sports. Uslu (2005) states that families should motivate their children to 

various social activities, and that sports activities are among the main activities which 

ensure children's multi-directional developments. Karakuş (2005) states that families 

have an active role in their children's participation in physical education and 

extracurricular sports activities, as well as guiding them to the areas where their children 

are talented. Seghers et al. (2003) emphasize the importance of school and family 

collaboration in guiding children and young people to physical education. They state 

that the school and families should make an effort to increase the participation of 

children in physical education and sports activities and encourage them in this regard.  It 

is seen that sports research in the literature deals with the family as a whole. It is rare for 

sport-related research to focus solely on father or solely mother-child interactions and 

their impact on sport and health relationships (Coakley, 2011; Knoester & Fields 2019; 

Knoester & Randolph, 2019; Messner & Musto, 2014). This is surprising, considering 

that, for example, sports activities play an important role in the father's relationship with 

his children (Coakley, 2006). On the other hand, Knoester and Field (2019) they state 

that most mothers participate in sports activities with their children once a week or more 

often. Knoester and Field (2019) also noted that mother-child interactions in sports and 

outdoor activities were positively associated with mothers' reports of health and 

relationship closeness. These studies reveal that it is essential to learn parents' social 

development perceptions regarding physical education lessons. 

When the literature on the subject matter is examined, considering the scales 

globally, it is noticed that the individual and social responsibility scale (Conrad & 

Hedin, 1982) and the personal and social responsibility scale (Li et al., 2008) are used 

for determining the individual and social behavioural development of children and 

young people In the national platform, the social responsibility scale (Önal, 2005), 

responsibility and behaviour scale (Özen, 2013), personal and social responsibility scale 

(Filiz & Demirhan, 2015) and personal and social responsibility behaviours scale (Filiz 

& Demirhan, 2018) are noticed. Again, it is observed that  in the international platforms 

where parental attitudes towards physical education and sports activities are evaluated, 

physical education activities attitude scale (Mowatt, DePauw & Hulac, 1988), attitudes 

of parents and children towards physical education lesson scale (Tannehill, Romar, & 

O'Sullivan, 1994) and scale for evaluating parental attitudes regarding the participation 

of school-age children in sports and physical activities are applied to evaluate the 

attitudes of parents towards physical education and sports activities (Latorre, 2006). 

However, at the perceived social development for physical education lessons in Turkey 

regarding family attitudes, only the scale of the parent's opinions on physical education 

classes' effects to socialize which is intended for elementary school students' parents is 

used (Öncü & Güven, 2011; Selçuk, 2010).  

It is useful to include parents in the process to understand the contributions of 

students' physical education lessons to their social development. Therefore, it is thought 

that there is a need for more measurement tools in this regard. It is considered important 

for parents to know and internalize the benefits that physical education lessons can 

provide their children's social development with so that they can guide their children to 
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physical activity. Hence, it is thought that it would be useful to develop a measurement 

tool to evaluate parents' social development perceptions regarding physical education 

lessons. In this context, this study aims at developing a valid and reliable measurement 

tool that can reveal parents' perceptions of social development about physical education 

lessons and examine parents' perceptions of social development and social development 

perceptions in terms of gender. 

Method 

Study Group 

The research group was selected according to the purposeful sampling method 

(Büyüköztürk, 2019) amongst the parents of the students living in the province of 

Malatya, Turkey and whose children were attending grades 5, 6, 7, and 8. In the first 

part of the study, 240 student parents were included for exploratory factor analysis and 

216 different student parents were included for confirmatory factor analysis. A total 

number of 250 parents participating in the study were females (54.8%), 206 of them 

(45.1%) were males. In the second part in the study, there were 540 parents. In this 

group, 224 of the parents were females (49.8%), and 226 of them (50.2%) were males.  

Scale Development Process 

At this stage, the primary purpose was to create items to determine the effects of 

physical education lessons on students' social development. First of all, 30 voluntary 

parents of the students attending 5th, 6th, 7th, and 8th grades were interviewed and the 

parents' opinions were recorded about the contribution of physical education lessons to 

the social development of their children. Then social responsibility programs such as the 

personal and social responsibility model used in physical education and sports 

education, the sports education model, the collaborative learning model, the peer 

teaching model, and the social-emotional learning model were examined (Collaborative 

for Academic, Social, and Emotional Learning [CASEL], 2013; Cohen 1994; Hellison, 

2014; Metzler, 2011; Siedentop, 1994). With the information achieved as a result of the 

literature review and parent interviews, 45 items were formed, including the effects of 

physical education lessons on students' social development. For testing the 

comprehensibility of the items’ language; the items were applied to the 30 parents 

interviewed. According to the parents' feedback, five items were removed from the 

pool, and a 25-item scale form was created. In the following process, 25 items were 

examined by three faculty members who were experts in the field of sports pedagogy. 

The experts stated that three items did not measure the desired behaviors and suggested 

that these items be removed from the scale, and a final 22-item form was created. As a 

result, for determining the effects of physical education lessons on the social 

development of students, a five-point Likert-type scale was prepared as “Strongly 

Disagree (1), Disagree (2), Undecided (3), Agree (4), and Strongly Agree (5)”.  

Data Analysis 

SPSS 20.0 package program and LISREL 8.80 were used in the analysis of the 

data. In the first part of the study, Exploratory Factor Analysis (EFA) and Confirmatory 

Factor Analysis (CFA) were performed to construct the scale's construct validity 

(Büyüköztürk, 2019). In order to provide evidence for item validity, the correlations of 
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the items in the sub-dimensions of the scale with each other were examined. Cronbach 

Alpha coefficiency was calculated for the internal consistency reliability of the scale. 

Pearson correlation analysis was performed to test the linear relationship between four 

sub-dimensions. In the second part, mean and standard deviation analysis were used to 

determine the social development perception levels of the parents regarding physical 

education lessons, and the MANOVA analysis was used to determine whether there was 

a difference in the scores of the parents from the PSDSPEL according to the gender 

variable. This analysis was preferred since the dependent variables are moderately 

correlated with each other. 

Ethical Procedures 

Ethics committee approval was obtained for the research from Afyon Kocatepe 

University, Social and Human Sciences Scientific Research and Publication Ethics 

Committee (26.05.2021-23677).   

Results 

Development of the Scale 

Exploratory Factor Analysis (EFA) 

For EFA, data were collected from 240 parents of the students. Reliability 

analysis was conducted for 22 items before EFA. As a result of the analysis, three items 

with corrected item correlation values below .40 were removed from the scale (16, 19, 

22), and the procedures were proceeded with 19 items. Bartlett test was found to be 

meaningful as a result of principal components analysis before rotation (χ2 = 2016.364; 

sd = 171; p <.01). The Kaiser Mayer Olkin (KMO) value, which was used for 

determining the suitability of the sample size for factoring, was determined as 79. 

Before transforming for factor analysis, five sub-dimensions with an eigenvalue greater 

than 1.00 achieved. These sub-dimensions explained 63.496% of the variance. For 

factor analysis, principal component analysis and Varimax vertical rotation technique 

were used. In the analysis, the cut-off point was accepted as .40 (Büyüköztürk, 2019), 

and four items were removed from the scale (17, 18, 20, 21), and 15 significant items 

were obtained. When the analysis was repeated, four sub-dimensions with eigenvalues 

greater than 1.00 were determined. These four sub-dimensions explained 65.277% of 

the total variance. The KMO value was found to be .83, and the significance level of the 

Bartlett test was found to be 0.000 (χ2 = 1632.885; sd = 105; p <.01). The number of 

factors in the scale is shown in Figure 1. 
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Figure 1 

Exploratory Factor Analysis Scatter Plot 

 

While the scatter plot is examined, it is seen that the items subsequent to the 

fourth item have values very close to each other. In this respect, the scale is considered 

as four sub-dimensioned. Table 1 includes factor load values of items and item test 

correlation values. 

 

Table 1 

Factor Load Values and Item Total Correlation (R) Values of the PSDSPEL 

    Varimax components factor load 

values 

 

Sub-dimensions Item 

number  

New item 

number 

Factor 

load value 

1 2 3 4 R 

Showing 

responsibility 

7 1 .73 .81    .61 

8 2 .70 .80    .57 

6 3 .68 .75    .68 

 

Cooperating 

10 4 .68  .81   .47 

12 5 .53  .68   .43 

9 6 .61  .55   .61 

11 7 .46  .49   .59 

Showing 

positive behavior  

15 8 .83   .86  .89 

13 9 .62   .70  .54 

14 10 .76   .62  .88 

 

 

Communicating 

2 11 .71    .76 .55 

3 12 .63    .60 .60 

5 13 .68    .59 .42 

4 14 .66    .58 .62 

1 15 .60    .53 .64 

Eigenvalue 6.062 1.571 1.153 1.006  

Total variance  40.414 10.474 7.684 6.705  
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In addition the factor names (sub-dimensions), each item must be clearly written 

on the table. 

In Table 1, it is seen that the factor loading values of the first sub-dimensions are 

between .75 and .81, the second sub-dimensions are between .49 and .81, the third sub-

dimensions are between .62 and .86, and the fourth sub-dimensions are between .53 and 

.76. It is observed that the total correlation values of the items are between .42 and .89. 

Item total correlation is expressed as the item's distinction parameter. It is stated that the 

distinction quality of the item is sufficient for values of .30 and above (Büyüköztürk, 

2019), Therefore, it shows that the items have a sufficient level of discrimination. 

According to the properties of the items collected in the sub-dimensions, the first sub-

dimension is  named as showing responsibility, the second sub-dimension as 

cooperating, the third sub-dimension as showing positive behaviour, and the fourth sub-

dimension as communicating.  

Confirmatory Factor Analysis (CFA) 

Confirmatory Factor Analysis was performed with different data sets obtained 

from 216 parents in order to reach the goodness of fit values of the four sub-

dimensional models. The diagram of the model is given in Figure 2. 

Figure 2  

Path Diagram of the Model 

 

 

In Figure 2, for CFA, it is seen that the factor load values are between .44 and 

.88, the error variance values are between .23 and .80, and all of them reach a 

significant level. The Chi-square value for the four sub-dimensional model is 
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determined as χ2 (84, N = 216) = 272.36, p <.001. As a result of the calculation, it is 

seen that it has a good value with the value of χ2 / df = 3.24. This value`s being less 

than 5 indicates that the model is at an acceptable level (Hu & Bentler, 1999). RMSEA 

= .10, SRMR = .07, CFI = .93, NFI = .91, NNFI = .91, and GFI = .86 fit values are 

found to be good and perfect (Hu & Bentler, 1999; Brown, 2006). RMSEA and SRMR 

values` being 10 or less indicate that the model is at an acceptable level (Anderson & 

Gerbing, 1984; Cole, 1987). The findings obtained from the confirmatory factor 

analysis shows that the factor structure of the scale is in acceptable agreement with the 

collected data. 

Internal Consistency Coefficient 

In order to determine the internal consistency coefficient of the Turkish form of 

PSDSPEL, Cronbach's Alpha and correlation coefficient was calculated. Cronbach’s 

Alpha and correlation coefficient values of the sub-dimensions are presented in Table 2. 

 

Table 2 

Mean, Standard Deviation (Sd), Correlation Coefficients, and Cronbach's Alpha Values 

of the Sub-Dimensions 

 Sub dimension Co               SR         C SPB 

Communicating (Co) -    

Showing responsibility (SR)                 .59**                -   

Cooperating (C)                 .57**               .49**         -  

Showing positive behavior (SPB)                 .55**               .44**        .56**  - 

Mean 19.96                12.51         16.27  11.96 

Sd 3.37                2.27         2.48  2.21 

Cronbach’s Alpha                 .74               .79        .78 .79 

As a result of the analysis, the reliability coefficient for the four sub-dimensions 

of the scale was found to be α = .81. As it can be seen, the reliability coefficient values 

were around .74 for the first sub-dimension, .79 for the second sub-dimension, .78 for 

the third sub-dimension, and .79 for the fourth sub-dimension. It is stated that the 

correlation coefficiency is perfect around .90, very good around .80, sufficient around 

.70, and the dimensions are dependent and all measure a single conceptual structure 

together when it is above .60, and it is insufficient below .50 (Kline, 2011). Also, in the 

sub-dimensions correlation coefficient values, positive and statistically significant 

relationships between .44 and .59 were achieved (Table 2).  

Test-Retest Reliability 

The test-retest method was used to statistically test the stability of the PSDSPEL. 

In order to determine the test-retest reliability coefficient of the scale, the scale was 

administered to 40 volunteer parents of students at two-week intervals. In order to 

calculate the correlation coefficient, the normality distribution of the scale was 

examined, and it was determined that the scores of the parents from the PSDSPEL were 

between -2 and +2 standard deviations and it was observed that the data were normally 
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distributed (Tabachnick & Fidell, 2013). Pearson Product Moment Correlation 

Coefficient was used to test the stability between the scores of the parents from both 

applications. Accordingly, it was observed that there was a high, positive and significant 

correlation between the two applications of the PSDSPEL [r(40)=.82, p<.05]. 

Parents' Perceptions of Social Development Regarding Physical Education 

Lessons 

In this section, results regarding the parents' social development perceptions 

related to physical education lessons in general in terms of gender are presented. 

 

Table 3  

Social Development Perception Levels of Parents Regarding Physical Education 

Lessons 

 N  Sd Minimum Maximum 

Communicating 540 3.99 .66 2.40 5.00 

Showing responsibility 540 4.17 .75 2.00 5.00 

Cooperating 540 4.07 .61 2.25 5.00 

Showing positive 

behavior 

540 4.00 .73 2.00 5.00 

Total  540 4.05 55 2.33 5.00 

In Table 3, it is seen that the social development perceptions of the parents 

regarding physical education lessons are at high levels in the sub-dimensions of 

"communicating" (3.99 ± .66), "showing responsibility" (4.17 ± .75), "cooperating" 

(4.07 ± 61), and "showing positive behaviour" (4.00 ± .73). Considering the total scores, 

it is seen that their perceptions are at a high level. According to the analysis (4.05 ± 

.55), it can be stated that the parents think that physical education lessons contribute to 

the social development of the students. 

Table 4  

MANOVA Results According to Gender Variable of PSDSPEL 

Sub-dimensions Gender N  Sd F p 

Communicating Male  226 4.04 .57 
2.536 .112 

Female 224 3.94 .74 

Showing responsibility Male 226 4.15 .72 
.343 .558 

Female  224 4.19 .78 

Cooperating Male  226 4.11 .58 
2.597 .108 

Female 224 4.02 .64 

Showing positive 

behavior 

Male 226 4.09 .68 
7.696 .006* 

Female  224 3.90 .76 

According to the MANOVA results in table 4, the main effect of the gender 

variable on the PSDSPEL sub-dimensions was found to be significant. MANOVA was 
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conducted to understand which dependent variable contributes to multivariate 

significance. In terms of the main effect of gender, it was determined that the scores for 

"showing positive behaviour" differ significantly. In this sub-dimension in which a 

significant difference is detected, male parents' mean scores are higher than female 

parents’ mean scores. 

Discussion and Conclusion 

In this study, "Perceived Social Development Scale for Physical Education 

Lesson-Parent Version" was developed for determining the social development 

perceptions of the students' parents regarding physical education lessons. And the 

perception levels of the parents towards social development and their perceptions of 

social development by gender were examined. First of all, validity and reliability studies 

of the scale were carried out.  

The findings of the study’s validity and reliability reveal that the scale can be 

used for determining the perceived social development levels of the students' parents 

regarding physical education lessons in accordance with the purpose of the scale. Also, 

it is determined that parents' perceptions of social development are high, and the 

perception levels of male parents are higher than that of female parents in the sub-

dimension of displaying positive behaviour.  

As a result of the Explanatory Factor Analysis (EFA) conducted within the 

scope of the validity of the scale, four sub-dimensions with eigenvalues greater than 

1.00 were identified. These four sub-dimensions explain 65.277% of the total variance. 

The KMO value was found to be .83, and the significance level of the Bartlett test was 

found to be 0.000 (χ2=1632.885; df=105; p<.01). Kaiser-Meyer-Olkin Measure of 

Sampling Adequacy (KMO) being higher than 0.60 and Bartlett's test being significant 

indicates that the data is suitable for factor analysis (Büyüköztürk, 2019). Tavşancıl 

(2002) states that it is acceptable for the KMO value to be between 0.50 and 1. Scale's it 

was determined that the factor load values of the sub-dimensions and the item-total 

correlation values were above the explained values (Büyüköztürk, 2019), and the items 

were found to have a sufficient level of distinctiveness. These findings show similarity 

with some studies conducted for relevant subject (Güven & Öncü 2011; Kremer-Sadlik 

et al., 2010).   

           As a result of the Confirmatory Factor Analysis (CFA) conducted to evaluate the 

factor structure of the attitude scale; Values of χ2/df=3.24, RMSEA=.10, SRMR=.07, 

CFI=.93, NFI=.91, NNFI=.91, GFI=.86 were obtained. RMSEA and SRMR values` 

being 10 or less indicate that the model is at an acceptable level (Anderson & Gerbing, 

1984; Cole, 1987). CFI 0.95 and NNFI value of 0.95 and above indicates good 

compatibility. (Hu & Bentler, 1999; Sümer, 2000). GFI be 0.85 or above is sufficient 

for model-data fit. (Marsh & Balla 1992; Frias & Dixon, 2005). NFI and GFI of be 0.90 

or above it is an indicator of acceptable fit (Schermelleh-Engel et al., 2003). As a result 

of CFA, it was determined that the factor load and error variance values of the scale 

were at acceptable levels. The goodness of fit index findings obtained from CFA 

showed that the model was good and perfect, and the factor structure of the scale was in 

an acceptable fit (Hu & Bentler, 1999; Brown, 2006). 

Cronbach Alpha reliability coefficients for the whole scale and its sub-

dimensions were found to meet the criteria. It was found .74 for communicating, .79 for 
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showing responsibility, .78 for cooperating, .79 for displaying positive behaviour, and 

.81 for the whole scale. The values obtained showed that there was a positive and linear 

relationship between the whole scale and its sub-dimensions (Kline, 2011). Reliability 

coefficient of 0.70 or higher is sufficient for the reliability of test scores (Büyüköztürk, 

2019). It is seen that similar results have been reached in the studies conducted on the 

subject (Kremer Şadlık et al., 2010; Öncü & Güven, 2011). As a result, it was 

determined that the internal consistency of PSDSPEL was at an appropriate level. As a 

result of the analysis performed to test the scale's stability, it was determined that there 

was a high level, positive, and significant relationship between both applications. The 

results showed that the measurement tool had a high degree of error-free, and the 

measurement obtained from the test was stable (Alpar, 1998). 

As a result of the research, it was observed that the parents' social development 

perceptions towards physical education lessons were high. According to this result, it 

can be said that parents understand the importance of the role that physical education 

lessons play in their children's individual and social development. This result also 

indicates that parents are sensitive to their children's personal and social development. 

When the literature on the subject is examined, it is seen that similar results have been 

reached. Stucke and Heim (2006) and Edwarson and Gorely (2010) found in their 

research that the vast majority of parents find sports lessons important for children's 

development. In the study conducted by Pehlivan (2009), it was observed that parents 

had positive opinions about sports activities as they acquired habits such as being 

healthy, establishing friendships, cooperating, self-confidence, and avoiding harmful 

habits thanks to their children's sports activities. In the study conducted by Boyraz et al. 

(2017), it was stated that parents consider physical education lesson important for their 

children thanks to their positive contribution to health, quality of life, and behaviours. In 

the study conducted by Sunay and Kaya (2020), it was observed that the parents of the 

students had positive opinions about physical education lessons owing to their positive 

contributions in terms of physical and social development as well as academic success. 

Yaldız (2018) stated that the parents of the studentshave positive opinionsabout physical 

education lessons. The results show that families put importance on physical education 

lessons and consider sports positively. Chiarlitti and Kolen (2017) stated that 

parents'opinions are essential on many cases from the students’ application of 

knowledge and skills they learn in physical education to their physical activities outside 

the school; from adapting healthy diets to their food and beverage preferences. Thus, it 

can be said that it may be useful for the authorities in the field of education to consider 

the parents' opinions in taking decision and application processes related to physical 

education lessons and extracurricular sports activities at schools. 

In the study, a significant difference was observed in the favour of male parents 

in "showing positive behaviour" sub-dimension. According to the result, it can be stated 

that male parents think that students gain more positive behaviour in physical education 

classes than female parents. Physical education and sports, which have an impact on the 

child's development, are one of the most common ways for male parents to participate 

in fatherhood activities and interact with their children (Konester & Randolph, 2019). 

Reasons such as the fact that physical education supports the individual to be healthy 

and strong, the passion, talent and experiences related to sports contribute to the 

establishment of a common bond between father and child, and the concept of 
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masculinity encourages sports may have led men to this idea. Studies supporting this 

idea have been found in the literature (Coakley, 2006; Knoester & Randolph, 2019). 

Similar to the results of this study, Akdoğan (2017) found that male parents had a more 

positive attitude towards physical education than female parents. On the other hand at 

the studies conducted by Öncü (2007), Yaldız (2018), and Lago-Ballesteros et al., 

(2019) no significant difference was found in the parents' views on physical education 

lessons. 

As a result, the findings achieved shows that PSDSPEL is a valid and reliable 

measurement tool for determining the effect of parents' physical education lessons on 

social development. PSDSPEL is easy to understand and answer by parents of students. 

For researchers, it is an easy-to-apply, short, accessible, and free scale. PSDSPEL will 

enable parents to be aware of the positive effects of physical education lessons on their 

children’s social development and will help them guide their children to physical 

education activities deliberately. Therefore, it will be possible to raise awareness of 

parents, to teach the lesson more effectively and efficiently, to teach students better 

manners, to increase the participation of students in sports, to contribute to the planning, 

projects, and services, and to guide them to sports. 

The PSDSPEL was developed on students' parents, but the scale’s expressions 

are adjustable so that they can be adapted for students, teachers, and school 

administrators when necessary. Therefore, in the future studies, the scale can be adapted 

to students, teachers, and school administrators in order to make more comprehensive 

evaluations about the effects of physical education lessons on social development. 

Comparative studies can also be conducted on the subject. Also, providing individual 

student and parent meetings with the PSDSPEL can strengthen the research results. 
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ABSTRACT: The objective of this study is to ascertain the impact of interactive videos on web-based courses on 

students' technology proficiency and digital literacy levels, as well as their perceptions of this approach. To achieve 

this objective, the study was conducted using quasi-experimental designs, which are a type of quantitative research 

approach. The research group was selected using the convenience sampling method. The quantitative data gathered 

with the aid of data collection instruments were analyzed using dependent and independent samples t-tests. 

Qualitative data were analyzed using content analysis. The study's findings revealed a significant difference between 

the technology proficiency and digital literacy pre-test and post-test scores of the students in the experimental group. 

Furthermore, the findings indicated a significant difference between the technology proficiency and digital literacy 

scores of the groups, with the experimental group exhibiting superior performance. The results demonstrated that the 

use of interactive videos in web-based lessons can enhance students' technology proficiency and digital literacy 

levels. Therefore, the findings and results of the study will make a significant contribution to the field. 

Keywords: Interactive video, web-based teaching, technology competencies, digital literacy, interactive. 

ÖZ: Bu çalışmanın amacı, web tabanlı derslerde etkileşimli videoların kullanımının öğrencilerin teknoloji 

yeterlilikleri, dijital okuryazarlık düzeyleri ve bu yaklaşıma ilişkin algıları üzerindeki etkisini tespit etmektir. Bu 

amaca ulaşmak için çalışma, nicel araştırma yaklaşımının bir türü olan yarı deneysel desen kullanılarak 

gerçekleştirilmiştir. Araştırma grubu kolayda örnekleme yöntemi kullanılarak seçilmiştir. Veri toplama araçları 

yardımıyla toplanan nicel veriler bağımlı ve bağımsız örneklem t-testleri kullanılarak analiz edilmiştir. Nitel veriler 

ise içerik analizi kullanılarak analiz edilmiştir. Çalışmanın bulguları, deney grubundaki öğrencilerin teknoloji 

yeterliliği ve dijital okuryazarlık ön test ve son test puanları arasında anlamlı bir fark olduğunu ortaya koymuştur. 

Ayrıca, bulgular grupların teknoloji yeterliliği ve dijital okuryazarlık puanları arasında anlamlı bir fark olduğunu ve 

deney grubunun daha üstün performans sergilediğini göstermiştir. Sonuçlar, web tabanlı derslerde etkileşimli video 

kullanımının öğrencilerin teknoloji yeterliliklerini ve dijital okuryazarlık düzeylerini artırabileceğini göstermiştir. 

Dolayısıyla çalışmanın bulgu ve sonuçları alana önemli bir katkı sağlayacaktır. 

Anahtar kelimeler: Etkileşimli video, web-tabanlı öğretim, teknoloji yeterlilikleri, dijital okuryazarlık, etkileşim. 
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The impact of diverse digital resources used to reinforce pedagogical approaches 

and augment the efficacy and durability of learning in various educational contexts 

remains a subject of ongoing investigation. A considerable number of educational 

settings employ digital materials, with animation, simulation, digital text, and video 

being among the most commonly used (Taşlıbeyaz & Karaman, 2015). These materials 

are used in different segments of education, and positive outcomes have been 

documented (January 2004; Albanese, 2005; Katz et al., 2009). To enhance the 

effectiveness of this approach, digital materials have recently been augmented with 

novel features, increasing their impact on the educational environment. In this context, 

efforts have been made to facilitate learning by incorporating diverse forms of 

interaction into digital materials tailored to specific course topics (Domagk, Schwartz & 

Plass, 2010; Cardoso & Santos, 2014; Petan et al., 2014). This approach aims to 

enhance cognitive processes (Petan et al., 2014). One category of digital material that 

can be augmented with diverse forms of interaction is interactive video. 

Interactive Videos 

In contrast to traditional video formats, interactive videos permit a range of 

interactions to be incorporated into the content, offering a more dynamic and engaging 

experience for the viewer. The integration of diverse interaction types into video content 

has resulted in a notable surge in their utilization and a discernible enhancement in their 

overall quality. Several studies have identified the potential advantages of utilizing 

interactive videos instead of conventional video formats (Vural, 2013; Kolås, 2015). 

These studies have demonstrated that incorporating interactions into videos enables 

students to become more active in their use (Kolås, 2015). The active use of interactive 

videos by students facilitates the formation of a flexible learning environment that they 

control (Domagk et al., 2010; Petan et al., 2014). This results in a more permanent and 

powerful learning environment (Hrastinski & Monstad, 2014; Vural, 2013), which 

motivates students to achieve effective learning (Zhang et al., 2006). In this context, the 

various interaction types present in interactive videos are regarded as significantly 

important. The specific interaction types employed in interactive videos depend on the 

goals and objectives of the course or subject. To achieve these objectives, a variety of 

question types can be used, including open-ended questions, multiple-choice questions, 

comment and discussion-based activities, fill-in-the-blank questions, and quizzes (Dong 

& Goh, 2015; Wachtler et al., 2016). Additionally, features such as adjusting the video 

speed, fast-forwarding, rewinding, highlighting, receiving feedback, and searching for 

alternative resources (Delen et al., 2014; Dong & Goh, 2015; Schwan & Riempp, 2004) 

can be employed. The deployment of interactive video functionality can help discern 

students' comprehension, identify areas requiring improvement, and determine subjects 

on which they may be experiencing difficulties. Moreover, the integration of these 

features can significantly enhance students' capacity for higher-order thinking (Wilson, 

2016). 

Interactive Videos and Message Design 

The use of interactive videos plays a pivotal role in fostering and enhancing the 

interaction between students and content, which is of paramount importance for the 

learning resources available in a particular program (Aydin, 2011). For this reason, 

videos are widely employed in traditional and blended learning and teaching processes, 
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as well as in tertiary education and massive open online courses (MOOCs) (Emirtekin, 

2019). Moreover, studies demonstrating the effectiveness of videos as multimedia tools 

also emphasize their importance (Means et al., 2010). Videos, as multimedia tools, 

comprise a variety of elements, including images, sounds, pictures, and texts. Materials 

with multiple elements may prove challenging for students, particularly in terms of their 

cognitive capacities. Consequently, it is paramount to consider cognitive load (Brame, 

2016) during the video preparation process. Cognitive load theory and the cognitive 

theory of multimedia learning have led researchers to propose several principles that 

should be considered when designing messages for use in learning and teaching 

environments. The aforementioned principles are designed to reduce external cognitive 

load, regulate internal cognitive load, and enhance germane cognitive load (Yildirim, 

2016). Videos prepared with these cognitive load principles in mind can be effective 

tools in various learning and teaching processes and environments. Moreno and Mayer 

(2010) posit that providing students with explanatory feedback on their understanding 

of multimedia content facilitates the selection and organization of new information, 

thereby contributing to germane cognitive load. Furthermore, the findings of a study by 

Kilic and Yildirim (2010, 2013) indicate that students are significantly more successful 

and motivated when they utilize their working memory more effectively in a multimedia 

environment designed with principles to manage external cognitive load. In light of the 

aforementioned points and the findings of previous studies, the interactive videos 

created for this study were designed in accordance with the following message design 

principles (Figure 1). 

 

Figure 1 

Message Design Principles 

 

Note. (Yıldırım, 2016).  

 

Interactive video material prepared with these principles in mind will help 

students achieve a fast and effective learning experience without straining their 

cognitive systems and will greatly improve their performance in various areas of 

competence and skills. Based on this intuition, the study used interactive videos to 

demonstrate changes in students' technology proficiency and digital literacy levels. 
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Technology Proficiency 

The advent of new technologies is rapidly transforming the manner in which 

teaching is conducted, the nature of learning environments, and the role of teachers 

within the classroom. It is therefore essential that teachers possess the requisite 

technological competencies to enable them to effectively keep pace with the 

aforementioned change process. Consequently, it is paramount that teachers not only 

have access to digital devices but also can utilize various technologies effectively within 

the classroom (U.S. Department of Education, 2017). Nevertheless, many educators 

currently encounter difficulties in integrating contemporary technologies into their 

pedagogical practices, aligning technological applications with the course objectives, 

and developing an understanding of these technologies (Çuhadar, 2018; Heitink, Voogt, 

Verplanken, Braak, & Fisser, 2016; Instefjord & Munthe, 2015). In light of this, recent 

studies of teacher education programs have focused on creating a technologically rich 

environment, particularly on how teachers interact with various technologies in the 

classroom (Foulger, Graziano, Schmidt-Crawford, & Slykhuis, 2017; Instefjord & 

Munthe, 2015). In this context, teachers' desire to effectively and efficiently leverage 

technology in educational settings has underscored the importance of their technological 

proficiency levels. Teachers' technology competencies differ from those of ordinary 

technology users due to their connections to teaching and learning, necessitating 

examination (Wang & Lu, 2021). However, few studies in the literature have addressed 

the measurement of technological literacy (Wang & Lu, 2021), indicating a gap in the 

existing literature regarding the assessment of teachers' technological competence. The 

objective of this study was to address this gap in the literature. 

Digital Literacy 

The term "literacy" encompasses not only the ability to read and write but also 

the capacity to create, comprehend, apply, analyze, synthesize, organize, and evaluate 

information using technology (Çetin, 2021). The use of technology in learning and 

teaching contexts can facilitate the development of literacy skills (Çetin, 2021). 

Incorporating video, images, graphics, filmmaking, and other similar audiovisual 

materials contributes to the enhancement of literacy skills (Collier, 2013). The five 

categories of literacy skills include digital, visual, technological, global, and information 

literacy (Robin, 2008). Upon reviewing the definitions of digital literacy in the 

literature, it became evident that this concept arises from the intersection of students' 

cognitive, technical, and socio-emotional competencies (Ng, 2012). Digital literacy is 

defined as the practical skills required to use digital technologies, as well as social and 

creative abilities (van Deursen, Helsper & Eynon, 2016). The prevailing perspective is 

that digital literacy is essential for students who must navigate the technological, 

cognitive, and socio-emotional demands of the digital age (List, Brante & Klee, 2020). 

The concept of digital literacy encompasses a range of competencies, including 

information literacy, computer literacy, information and communication technologies 

(ICT) literacy, and media literacy, among others. Employing these digital literacy 

competencies ensures the integration of various technologies, particularly in educational 

environments, thereby facilitating learning and teaching processes. Teachers and 

prospective teachers play a crucial role in this process, necessitating examination of the 

factors influencing changes in digital literacy levels. Consequently, the study aimed to 
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determine the impact of interactive video in web-based courses on prospective teachers' 

digital literacy levels.  

Aim and Importance of the Study  

Researchers have proposed that teaching in various learning environments 

should be more interactive, purposeful, and stimulating, supported by technology 

(Caamaño-Navarrete et al., 2021). Interactive videos represent a technology that 

incorporates a range of interaction types for diverse purposes, thereby motivating 

students to engage effectively in learning (Zhang et al., 2006). These videos comprise 

elements such as images, sound, and illustrations (Kasturi et al., 2022), offering a 

versatile learning environment with active engagement (Domagk et al., 2010; Petan et 

al., 2014). They provide students with materials and questions that allow specialization 

in different situations, based on images and sound (Lakapu et al., 2023). Given these 

attributes of interactive videos, it is postulated that such videos can effectively develop 

diverse skills and abilities in students. It is also important to consider digital literacy and 

technology competencies. As Collier (2013) suggests, using audiovisual materials with 

diverse characteristics and evaluations in a technological context significantly 

contributes to the development of digital literacy skills. The prevalence of such 

materials in interactive videos indicates that digital literacy can be enhanced through 

their use. Furthermore, interactive videos can be employed in contexts where students 

lack opportunities for practice and learning through usage, aiding them in learning 

technology use (Çetin, 2021) and enhancing the retention and efficacy of students' 

learning (Hrastinski & Monstad, 2014; Vural, 2013). This suggests that digital literacy 

skills and technology competencies can be developed through interactive video use. The 

ability of interactive videos to be used synchronously and asynchronously, without 

temporal or spatial constraints, coupled with their incorporation of interactions with 

diverse features, enables repeated student engagement. Such videos can effectively 

support courses requiring the application of knowledge (edtech, 2022), facilitating 

students' learning of technological concepts and applications. Interactive videos 

accommodate individual differences in learning by providing a personalized learning 

environment, enabling students to direct content and personalize experiences 

(Çetinoğlu, 2024). As technological tools, equipment, concepts, and applications are 

often learned through actions and decisions, interactive videos can provide similar 

experiences (Çetinoğlu, 2024). In light of these scenarios, it can be posited that 

interactive videos are more effective than other technologies and tools with different 

features when used in lesson contexts. This study examines whether interactive videos 

affect students' technology proficiency and digital literacy levels. 

The findings of various experimental studies on the use of videos in learning and 

teaching processes have shown that videos are beneficial for learning (Chan, 2010). 

However, there is a scarcity of literature specifically investigating the effects of 

interactions in interactive videos. This is evidenced by the limited number of studies in 

this area, including those by Mar et al. (2017), Rice et al. (2019), Vural (2013), and 

Wachtler et al. (2016). These studies indicated that interactive videos are effective 

learning materials for students (Cherrett et al., 2009). Among the few studies on 

interactive videos, investigations into their effects when used in web-based systems on 

various variables have also been conducted. Findings from Zhang et al. (2006) 



Interactive Videos in Web-Based Education…  

 

© 2024 AKU, Kuramsal Eğitimbilim Dergisi - Journal of Theoretical Educational Science, 17(3), 738-764 

 

743 

suggested that integrating interactive videos into e-learning systems enhances students' 

learning and satisfaction. Building on these findings, Petan et al. (2014) suggested that 

interactive videos should be considered the primary resource in massive open online 

courses (MOOCs). Overall, there remains a scarcity of studies examining the effects of 

interactive videos on different variables and integrating them into any web-based 

system. Despite discussions in the literature on various variables and scientific issues 

related to interactive videos, no study has thoroughly examined students' technology 

proficiency and digital literacy levels. This study aims to address this gap in the 

literature. Its principal objective is to determine the impact of using interactive videos in 

web-based courses on students' technology proficiency and digital literacy levels, as 

well as their perceptions there of. 

Accordingly, the answers to the research questions listed below will be sought in 

accordance with the study's purpose. 

1. Is there a difference between students' technology proficiency and digital 

literacy pretest-posttest scores? 

2. Is there an effect of using interactive video in web-based courses on students' 

technology proficiency and digital literacy levels? 

3. What are students' perspectives on the effects of using interactive video in web-

based courses on technology proficiency and digital literacy levels? 

Method 

Research Model 

In the study, the effect of using interactive videos in web-based courses on 

students' technology proficiency and digital literacy levels was investigated using a 

quasi-experimental design, which is one of the quantitative research methods. In cases 

when experimental and control groups cannot be formed randomly and instead existing 

classes are used, the quasi-experimental design can be preferred (Fraenkel & Wallen, 

2000; McMillan & Schumacher, 2010). In this design, the experimental and control 

groups are compared using pre-tests over the scores of the independent variable or 

variables. In this comparison, if the pre-test scores of the groups show similarity, one of 

the groups can be designated as the experimental group and the other as the control 

group (Şahin & Yilmaz, 2020). In the study, pre-tests were given to all students in two 

groups. The pre-test scores for the technology proficiency and digital literacy levels of 

the students in the groups  were compared with the independent samples t-test. The 

results of this test revealed that there was no significant difference (t(88) Technology Prof.= 

.309, p= .758), ( t(88) Digital Lit.= .520, p= .605) in technology proficiency and digital 

literacy levels between the experimental (M Technology Prof.= 64.66, SD Technology Prof.=  

8.87), (M Digital Lit.= 35.97, SD Digital Lit.= 5.36) and control (M Technology Prof.=  65.75, SD 

Technology Prof.= 10.9), (M Digital Lit.= 36.35, SD Digital Lit.= 6.21) groups. Because the two 

groups have similar levels of technology proficiency and digital literacy, one was 

randomly assigned as an experiment and the other as a control group. The study’s 

design process is given in Figure 2. 
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Figure 2 

The Study’s Design Process  

 

 

 

 

 

 

 

 

 

The study's implementation lasted for a total of seven weeks (21 hours). During 

this period, the curriculum covered the following subjects: "Problem-solving concepts 

and approaches", "Algorithms and flowcharts", "Internet use in education", 

"Communication and collaboration technologies", "Safe use of the Internet", and 

"Information ethics and copyrights". In the experimental group, active course processes 

and extracurricular activities were conducted with the assistance of interactive videos. 

These videos were used in the introductory part of lessons to review previous topics, 

administer short quizzes based on video content, and introduce new topics. 

Additionally, at the end of each lesson, a brief review of the subject matter was 

conducted using interactive videos to identify any points not fully understood, followed 

by a short quiz based on video questions. Students were encouraged to use interactive 

videos independently for repetitions, self-testing, learning at their own pace, and self-

assessment, particularly during extracurricular activities, with careful monitoring of 

their progress. Conversely, lessons in the control group were conducted using traditional 

methods such as direct instruction, Q&A sessions, and discussions. The researcher 

planned and conducted lessons for both the experimental and control groups in line with 

the course curriculum. All lessons were conducted via the Microsoft Teams program, 

with separate one-hour sessions scheduled for each group at different times for web-

based courses. 

The "Digital Literacy Scale" and the "Technology Proficiency Self-Evaluation 

Scale for 21st Century Learning" were used as pre-test and post-test to determine the 

experimental and control groups' levels of technology proficiency and digital literacy. 

Furthermore, a "Semi-Structured Interview Form" was used to elicit the students' 

perspectives on this. The differences in pre-test and post-test scores of students in the 

experimental and control groups were investigated in the study to determine the effects 

of using interactive video in web-based lessons. Following that, the two groups were 

compared to determine the effects of using interactive video in web-based lessons on 

students' technology proficiency and digital literacy levels. Finally, the students' 

perspectives in this sense were revealed. 

Research Group  

The study’s research group is composed of 90 undergraduate students in the first 

year of the faculty of education. The students in the research group took the information 
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technology course in a web-based class. These students have never used interactive 

video in any of their classes. The study included two groups, experimental and control, 

with each group containing 45 students. There were 29 girls and 16 boys in the 

experimental group, and 36 girls and 9 boys in the control group. The convenience 

sampling method was used to determine the research group. With this method, the 

research gains momentum by selecting a sample that is easily accessible (Yildirim & 

Simsek, 2016). In this sense, the reason why this method was chosen is that the 

information technology course of the students in the research group was being done by 

the researcher.   

Interactive Videos 

The interactive videos used in the study were prepared in the PlayPosit program. 

In this program, a virtual classroom was created for the study's activity phase. This class 

included students from the study's experimental group. The researcher created the 

videos for the study in accordance with the course curriculum and weekly lectures. The 

videos were uploaded to the researcher's YouTube channel and turned into an 

interactive structure using the PlayPosit program. The YouTube channel is set to be 

seen only by students participating in the study. Only the students who participated in 

the study were included in the virtual classroom in the PlayPosit program. The 

interactive videos created for the study ranged in length from six to nine minutes. In this 

way, it is aimed to increase the participation time. To ensure interaction in certain parts 

of the videos, various types of questions and activities were added. In addition to open-

ended, multiple-choice, and fill-in-the-blank questions, the videos include checklists, 

surveys, and discussions to support interaction. After the videos began to play, these 

question types and activities appeared on the left side of the screen at various points, 

allowing students to respond. Depending on whether the students' answers to the 

questions were correct or incorrect, different feedback was provided. In the virtual 

classroom environment, the information about which videos the students watched and 

how many times they watched them, the answers they gave to the questions, and the 

activities were carefully monitored. Some images of interactive videos are given in 

Figure 3. 

 

Figure 3 

Some Images of Interactive Videos Used in the Study   
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The interactive videos created for the study adhered to the principles of 

cognitive load theory and cognitive multimedia learning theory (Mayer & Moreno, 

2010), which is a theory adapted from cognitive load theory, as well as the principles 

proposed by the researchers (Yildirim, 2016) of these theories. These principles and the 

considerations regarding the principles while preparing interactive videos are given in 

Figure 4. 
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Figure 4 

Considerations Regarding the Principles while Preparing Interactive Videos 

 

Data Collection Tools  

Different data collection tools were used to collect data in the study. The first 

two are the digital literacy scale and technology proficiency self-assessment 

questionnaire for 21st century learning. The digital literacy scale was developed by Ng 

(2012). The scale was adapted to Turkish by Ustundag, Gunes, and Bahcivan (2017), 

and this version was used in the study. The scale consists of ten items in total. The scale 

has four factors: cognitive, technical, social, and attitude, and in the structure of a five-

point Likert scale (1, "I strongly disagree," 5, "I strongly agree"). The original scale's 

Cronbach alpha value was .89, the Turkish version's Cronbach alpha value was .91, and 

the Cronbach alpha value in this study was .84. Christensen and Knezek (2017) 

developed the other data collection tool for the study, technology proficiency self-

assessment questionnaire for 21st century learning, which Fidan, Debbag, and 

Cukurbasi (2020) adapted to Turkish conditions. In the study, the adapted version of the 



Cengiz GÜNDÜZALP 

 

© 2024 AKU, Kuramsal Eğitimbilim Dergisi - Journal of Theoretical Educational Science, 17(3), 738-764 

 

748 

scale to Turkish conditions was used. There are twenty-four items in total in the scale. 

The scale is divided into four sub-dimensions: e-mail, www, integrated activitys, and 

technology-enhanced education. The scale is in the structure of a five-point Likert scale 

(1, "I strongly disagree," 5, "I strongly agree"). The original scale's Cronbach alpha 

value was .96, the Cronbach alpha value adapted to Turkish conditions was .81, and the 

Cronbach alpha value in this study was .91. On the other hand, the third data collection 

tool in the study is the researcher's semi-structured interview form, which was designed 

to reveal the students' perspectives on the use of interactive video in web-based 

teaching. There are two open-ended questions in the form. The form's open-ended 

questions were developed in consultation with experts from various fields. Two of these 

experts specialize in education sciences, two in computer education and instructional 

technology, and one in assessment and evaluation. 

Validity Threats 

In order to address potential threats to the study's internal validity, certain 

precautions were taken. The internal validity of a study is contingent upon a number of 

factors, including the temporal aspect, the subject selection process, the data collection 

tools employed, the subjects' backgrounds, and the potential for interaction effects 

(Büyüköztürk et al., 2013). In order to prevent the influence of extraneous variables on 

the dependent variables in the study, the application process was limited to seven 

weeks. The participants were randomly allocated to the groups. The students in the 

experimental groups were selected from those who had no previous experience with 

interactive videos. The same measurement tools were employed in the experimental and 

control groups. The entire process was conducted by the researcher. The study also 

sought to evaluate the technological proficiency and digital literacy levels of the 

students. The internal validity of the study was ensured under the specified conditions. 

Conversely, factors such as sampling, reactivity, and the interaction effect of the 

experimental variable impact the external validity of the study. To address these 

concerns, a pre-test was administered to both groups, thereby preventing any variability 

differences that might occur during the experiment. Furthermore, the participants were 

not informed of their involvement in an experimental study. These precautions served to 

enhance the external validity of the study. Furthermore, construct validity was ensured 

by clearly defining the reasons, effects, environment, and participants in the study. 

A number of potential threats may compromise the reliability of the results 

obtained in experimental studies. These include inappropriate sample size, uniform data 

collection, inappropriate statistical tests and procedures, violations of assumptions in the 

tests, and low statistical power. The study ensured that the sample size was appropriate 

for the experimental application, in accordance with the relevant statistical principles. 

Both quantitative and qualitative data were collected in the study. The most appropriate 

statistical tests were employed for the analysis of the data. No assumptions were 

violated during the statistical analysis. Furthermore, effect size values were examined to 

determine the strength of the relationships between the variables, thereby increasing 

statistical power. The data were subjected to rigorous analysis, ensuring the reliability 

and validity of the study's results. 
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Data Analysis 

The data collected with the technology proficiency self-evaluation scale for 21st 

century learning for digital literacy showed a normal distribution. A dependent sample t 

test was used to reveal the differences between the students' pre-test and post-test 

scores. On the other hand, an independent sample t-test was used to determine if the 

usage of interactive video in web-based courses influences students' technology 

proficiency and digital literacy levels. Eta squared (η2) value was used to determine 

whether the differences reached by the dependent and independent sample t-test results 

have practical significance. Furthermore, the content analysis method was used to 

examine students' perspectives on the effects of interactive video use in web-based 

courses on technology proficiency and digital literacy levels. The themes and codes 

linked to the subject were determined for this study, and the relationships between them 

were revealed. In this way, an in-depth analysis was conducted (Creswell, 2014). 

Ethical Procedures 

Ethical permission (31/01/2022-E-66323135-900.99-4512) was obtained from 

Kafkas University Social and Humanities Ethics Committee institution for this research. 

Findings 

Differences between Pretest and Posttest Scores of Students in Groups 

The dependent sample t-test was used to compare the students' technology 

proficiency and digital literacy pre-test and post-test results in the experimental and 

control groups. According to the findings, there was a significant difference between the 

experimental (t= -13.279, p< .05) and control (t= -10.295, p< .05) groups' technology 

proficiency pre-test and post-test scores. The average technology proficiency score of 

the experimental group increased from 64.86 to 94.55, whereas the average score of the 

control group increased from 65.75 to 89.73 (See Table 1).    

 

Table 1 

The Results of Dependent Sample T-Test on the Groups’ Technology Competencies 

  N M SD t df p η2 

Experimental  
Pretest 

45 
64.86 

94.55 

8.44 

11.60 
-13.279 44 .000 .800 

Posttest 

Control  
Pretest 

45 
65.75 

89.73 

10.90 

9.70 
-10.295 44 .000 .706 

Posttest 

 

Table 2 shows that, in terms of digital literacy, there is a significant difference 

between the pre-test and post-test scores of the experimental group (t= -2.226, p<.05), 

but not in the control group (t= -.574, p>.05). The average digital literacy score of the 

experimental group increased from 36.20 to 38.28, whereas the average score of the 

control group increased from 35.95 to 36.71 (See Table 2).    
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Table 2 

Dependent Sample T-Test Results Regarding the Digital Literacy of the Groups  

  N M SD t df p η2 

Experimental  
Pretest 

45 
36.20 

38.28 

5.01 

4.16 
-2.226 44 .031 .101 

Posttest 

Control  
Pretest 

45 
35.95 

36.71 

6.12 

5.65 
-.574 44 .569 - 

Posttest 

The Effects of Interactive Video Use on Students' Technology Proficiency 

and Digital Literacy Levels 

The effect of employing interactive video in web-based classes on students' 

technology proficiency was studied using an independent sample t-test. The test results 

revealed a significant difference in technology proficiency ratings (p< .05) favoring the 

experimental group (See Table 3). 

 

Table 3 

Independent Sample T-Test Results Regarding the Technology Proficiency Levels of the 

Groups  

 N M SD t df p η2 

Experimental  45 94.55 11.60 
2.139 88 .035 .049 

Control 45 92.40 12.17 

 

An independent sample t-test was conducted in order to evaluate the effect of 

interactive video usage on web-based courses in terms of digital literacy. It was 

observed that there was a considerable difference between the scores of digital literacy 

levels (p< .05) in favor of the experimental group according to the test results (See 

Table 4). 

 

Table 4 

Independent Sample T-Test Results Regarding the Digital Literacy Levels of the Groups  

 N M SD t df p η2 

Experimental 45 38.28 4.16 
2.113 77.5 .038 .048 

Control 45 35.95 6.12 

Student Opinions on The Effects of Interactive Video Use on Technology 

Proficiency And Digital Literacy Levels 

Students' perspectives on the effects of interactive video use in web-based 

courses on students' technology proficiency and digital literacy levels were determined 

using the content analysis method. First, the answers to the question "How do you think 

the use of interactive video in your lessons affects your proficiency in different 

technologies?" were analyzed. Secondly, the answers to the question "How do you think 

the use of interactive video in your lessons affects your digital literacy skills?" were 
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analyzed. Within the parameters of the available data, themes and codes were developed 

(See Table 5). 

 

Table 5 

The Effects of Interactive Video Use on Students' Technology Proficiency and Digital 

Literacy Levels  

Theme Codes  f 

Technology 

Proficiency 

The ability to perform e-mail operations (creating an e-mail address, sending 

and receiving e-mail, sending bulk e-mail, etc.)  
40 

The ability to browse web pages as well as download and save files from them 38 

The ability to watch and download videos from the internet using multiple 

devices 
37 

The ability to use office programs (Microsoft Word, Excel, etc.) 37 

The ability to use various technologies for communication and collaboration 36 

The ability to use mobile devices effectively 35 

The ability to use both synchronous and asynchronous tools in distance 

education 
34 

Theme Codes  f 

Digital 

Literacy 

Interest in various technologies 39 

The ability to develop different skills for various technologies 39 

Increasing self-confidence to use different technologies 38 

The ability to safely use internet technologies 36 

The ability to communicate and collaborate using various technologies 35 

 

According to Table 5, students who use interactive videos in their classes stated 

that they can use them to perform various actions related to their e-mails (f= 40), 

effectively research different web pages, download and save different types of files on 

the internet (f= 38), and play videos on the internet on various devices and watch and 

download them (f= 37). Furthermore, students stated that they could use different office 

programmes for their purposes (f = 37) and that they could effectively use various 

communication and collaboration technologies (f = 36) thanks to the information they 

learned from the interactive videos. Additionally, students stated that they could use this 

information to effectively use mobile devices (f = 35) and synchronous and 

asynchronous tools related to the distance education process (f = 34). The following are 

some student perspectives on these issues: 

"By using interactive video, I was able to use technological devices like computers and phones 

more comfortably and clearly." (S:12) 

''Thanks to the interactive videos, I was able to learn the operating logic of applications such as 

Microsoft Teams and Zoom.'' (S:13) 

"The interactive videos that we watched in the lessons helped me to learn more about different 

technologies that we didn't know about or knew very little about, and I gained the ability to use 

them." (S:29) 
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"The interactive videos that we watched in the class had a significant impact on my technology 

competencies. My computer skills have greatly improved. I learned how to use software such as 

PowerPoint, Word, and Excel.'' (S:36) 

When Table 5 is examined, the students stated that the use of interactive videos 

increased their interest in various technologies (f= 39), improved their various skills 

towards these technologies (f= 39), and increased their self-confidence in using them 

(f= 38). Furthermore, the students stated that the use of interactive videos aided them in 

terms of safely using various internet technologies (f= 36) and communicating and 

collaborating using various technologies (f= 35). The following are some participant 

perspectives that revealed these instances: 

"The knowledge I gained from interactive videos enabled me to conduct more detailed and 

informed internet research." (S:14) 

"The use of interactive video in our lessons assisted me in becoming acquainted with various 

technologies and keeping up with the digital environment." (S:19) 

"Interactive videos taught me a lot about creating strong passwords, understanding and using 

privacy settings, and what can and cannot be shared on social media and internet safety." (S: 21) 

"Interactive videos have advanced my digital literacy to a higher level. Thanks to these videos, I 

can now better understand and use technologies that I had no idea how to use, their operating 

logic, or that I had only a vague understanding of.'' (S:44) 

Discussion and Conclusion 

The objective of this study is to ascertain the impact of interactive videos in 

web-based courses on students' technology proficiency and digital literacy levels, as 

well as their perspectives on the subject. The study findings indicate that students in the 

experimental group exhibited notable improvements in their technology proficiency and 

digital literacy levels. Furthermore, the experimental group demonstrated superior 

performance to the control group in both technology proficiency and digital literacy, 

with a statistically significant advantage in favour of the former. The students' feedback 

indicated that the use of interactive videos in web-based courses had a positive effect on 

their technology proficiency and digital literacy levels. These results indicate that the 

use of interactive videos in lessons is an effective method for improving these skills. 

Given the importance of these concepts for teacher candidates, interactive videos related 

to technology proficiency and digital literacy, which are integral to many topics in the 

information technology course, were developed and applied in the experimental group. 

These skills are essential for individuals to actively participate in the information 

society and adapt to social and economic changes (Reisoglu & Cebi, 2020). Given the 

complexity and multifaceted nature of technology proficiency and digital literacy, the 

process of learning and developing these skills can be challenging and time-consuming 

for students. Nevertheless, the interactive videos enabled students in the experimental 

group to gain a more comprehensive and expedient understanding of these concepts, 

resulting in a higher level of technology proficiency and digital literacy compared to the 

control group. 

Differences between Pretest and Posttest Scores of Students in Groups 

The study examined the differences in pre-test and post-test scores between the 

experimental and control groups. The results demonstrated a notable disparity in the 

experimental group's scores between the pre-test and post-test periods, particularly in 
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terms of technology proficiency and digital literacy levels. In contrast, a significant 

difference was observed only in the technology proficiency levels for the control group. 

The mean score for technology proficiency in the experimental group increased from 

64.86 to 94.55, while the mean score for digital literacy increased from 36.20 to 38.28. 

The change in mean scores for digital literacy was less pronounced. The effect size 

calculated from these mean scores also indicated that the effect of the method was 

weak. This may be attributed to students encountering difficulties in organising 

interactive videos in a manner that aligns with the course aims and objectives, as well as 

in forming a comprehensive understanding of them (Çuhadar, 2018; Heitink et al., 

2016; Instefjord & Munthe, 2015). Furthermore, the weak effect observed may be 

attributed to the limited impact of interactive videos on students' knowledge of 

accessing information, using information, and employing digital tools necessary for 

sharing information (Makers, 2024). 

The experimental group demonstrated superior post-test scores for technology 

proficiency and digital literacy levels in comparison to the control group. While the 

mean scores of the two groups were comparable, the effect size values, as defined by 

Cohen (2013), indicated that the interactive video method had a moderate effect in 

practice. This suggests that the utilisation of interactive videos in web-based courses has 

the potential to enhance students' technology proficiency and digital literacy levels. A 

comparison of the pre-test and post-test results indicates that the incorporation of 

interactive videos into lessons has a beneficial effect on the learning process, as 

evidenced by an enhancement in students' scores in technology proficiency and digital 

literacy. It is possible that the improvement in scores observed in both groups may be 

attributed to the teacher's explanations during active lessons. However, the use of 

interactive videos in certain parts of the course, particularly in extracurricular activities 

that do not involve the teacher, may be more beneficial. Consequently, interactive 

videos can be regarded as a valuable multimedia learning tool. Similar outcomes have 

been documented in the literature (Chen & Wu, 2015; Dieck-Assad et al., 2020; Barut 

Tuğtekin & Dursun, 2022). Nelles et al. (2011) posited that converting simulations into 

digital video format has the potential to develop complex skills. Furthermore, Hrastinski 

and Monstad (2014) demonstrated that employees who actively utilise videos exhibited 

enhanced cognitive and behavioural skills compared to those who did not. It is of the 

utmost importance to prepare learning materials that appeal to more than one sensory 

organ, whether visual, auditory, or audio-visual. This is because it allows for a more 

effective addressing of students' diverse learning and motivation needs (Jethro, Grace, 

& Thomas, 2012; Mayer, 2014). Videos are particularly useful in this context for 

conveying information to students at the higher education level (Smyth, 2011). They are 

frequently employed as educational and instructional materials in online and blended 

learning environments and courses (Ljubojevic, Vaskovic, Stankovic, & Vaskovic, 

2014; Rice, Beeson, & Blackmore-Wright, 2019). The use of interactive videos, created 

to support a theoretical framework while considering students' cognitive loads, can 

assist in making sense of the information presented, actively participating in the 

learning process, and reducing cognitive load (Sorden, 2012; Cummins, Beresford, & 

Rice, 2016). The absence of any incorporation of theory or principles regarding 

cognitive load during the preparation of the videos is exemplified by Wilson’s (2016) 

study, which concluded that videos with embedded questions do not result in increased 
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student achievement. With regard to cognitive load, the incorporation of various 

interactions in interactive videos with a theoretical framework has been demonstrated to 

facilitate learning by appealing to different senses, both visually and audibly. This 

allows information to be transmitted to memory with greater efficiency (Schwan & 

Riempp, 2004). This approach facilitates learning while also enhancing retention. A 

number of studies in the literature provide evidence to support this (Schreiber et al., 

2010; Chen & Wu, 2015). Our conclusions may also contribute to the existing body of 

literature in a similar manner. 

The Effects of Interactive Video Use on Students' Technology Proficiency 

and Digital Literacy Levels 

In terms of technology proficiency and digital literacy levels, there was a 

significant difference between the experimental and control groups. Students who used 

interactive videos demonstrated superior performance in both technology proficiency 

and digital literacy compared to those who took their courses in a traditional manner. It 

can be concluded that the use of interactive videos in the experimental group 

contributed to the observed differences between the groups. These findings are 

consistent with previous studies on interactive videos in the literature (Afıfy, 2020; 

Chen & Wu, 2015; Geri et al., 2017; Mahmudovna et al., 2024). Delen et al. (2014) 

found that the interactive video learning environment is a superior teaching tool 

compared to traditional video learning environments in terms of students' learning 

performance. A number of potential explanations can be put forward for the beneficial 

effects of using interactive videos on students' technology proficiency and digital 

literacy levels. For instance, students experienced a new and engaging learning format 

when they first used interactive videos in their lessons (Yilmaz, Kucuk, & Goktas, 

2017). The increased interest in interactive videos among students in the experimental 

group contributed to their higher technology proficiency and digital literacy levels. 

Furthermore, the literature indicates that the integration of new technologies in 

education effectively captures students' interest and enhances their motivation (Şahin & 

Yilmaz, 2020). The utilisation of interactive videos in educational settings has been 

demonstrated to facilitate active participation in the learning process and to enhance 

students' understanding of the course content (Kreijns, Acker, Vermeulen, & Buuren, 

2013; Küçük, 2015; Shen, Liu, & Wang, 2013). Furthermore, the incorporation of 

interactive videos, which combine visual and auditory content, has the potential to 

enhance the learning environment (Sever, Oguz-Unver, & Ruyamezoglu, 2013). It can 

be reasonably concluded that the experimental group's superior performance in terms of 

technology proficiency and digital literacy levels can be attributed to the various types 

of interaction present in the videos. The incorporation of interactive elements into 

videos can facilitate interaction between the learner and the content, transforming 

students from passive viewers to active participants (Ugur & Okur, 2016; Wachtler, 

Khalil, Taraghi, & Ebner, 2016; Zhang et al., 2006). This approach assists students in 

focusing their attention on course subjects (Wachtler et al., 2016) and enhances their 

learning effectiveness by motivating them (Zhang et al., 2006). Furthermore, the 

incorporation of interactive elements enables the assessment of students' comprehension 

of course subjects and the identification of areas where they may require additional 

support, while simultaneously fostering the development of higher-order thinking skills 
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(Wilson, 2016). Consequently, it is evident that the utilisation of interactive videos in 

the classroom is an efficacious instrument for the advancement of students' diverse 

abilities, aptitudes, and competencies. 

Student Opinions on the Effects of Interactive Video Use on Technology 

Proficiency and Digital Literacy Levels 

The students who participated in the study indicated that the use of interactive 

videos in lessons enhanced their technology proficiency and digital literacy levels. The 

students whose opinions were gathered reported that the use of interactive videos had a 

positive effect on their performance in these areas and expressed satisfaction with the 

results. Similarly, Zhang et al. (2006) found that students who used interactive videos in 

an e-learning environment performed better than those who did not. This improvement 

may be attributed to the engaging nature of interactive videos and their integration as 

new technology in their courses. The capacity to review subjects at any time and place, 

rewind videos, watch specific sections, engage in various types of interaction, and 

receive feedback can be considered effective features. The study concluded that students 

demonstrated enhanced knowledge and skills in technology proficiency, including email 

and web page operations, using office programs, employing different technologies for 

communication and collaboration, and effectively utilising mobile devices and both 

synchronous and asynchronous tools for distance education. The effect size values 

indicate that interactive videos have a significant impact on the development of these 

knowledge and skills. This may indicate that interactive videos are effective in web-

based teaching environments where there are difficulties in implementing practice-

based teaching and where the expectation is that knowledge will be applied (edtech, 

2022). Furthermore, since such skills can be learned through actions and decisions, 

interactive videos, which provide students with similar experiences (Çetinoğlu, 2024), 

may also influence this outcome. The opinions of students in the experimental group 

corroborate this finding. Nevertheless, it cannot be asserted that all of the knowledge 

and skills developed by the students in the experimental group were acquired 

exclusively through interactive videos. In this context, it is important to consider 

individual factors that positively relate to technological competencies (Lucas et al., 

2021). Furthermore, the experiences that students gain from using different technologies 

in their daily lives are worthy of note. In conclusion, the evidence suggests that 

interactive videos are an effective tool for developing students' technology 

competencies. A paucity of studies in the literature examines the impact of various 

technologies employed in educational settings on students' technology competencies. 

The number of studies in this area could be increased to provide valuable contributions 

to the field. 

Conversely, the study's findings indicated that students exhibited enhanced 

digital literacy and interest in technology, developed proficiency in various 

technologies, demonstrated increased confidence in their use, utilized internet 

technologies in a secure manner, and engaged in communication and collaboration 

through various technologies. Similar results have been reported in previous studies 

(e.g., Taşlıbeyaz, 2015; Gijsen et al., 2024; Mahmudovna et al., 2024). It is plausible 

that the utilisation of interactive videos may result in alterations to students' 

understanding and abilities pertaining to technology competencies and digital literacy. 
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Furthermore, the opinions of students in the experimental group also support this 

hypothesis. Indeed, a substantial proportion of students in the experimental group 

expressed positive opinions in this context. Nevertheless, in terms of effect size, the 

evidence suggests that the use of interactive videos has a relatively weak impact on 

students' knowledge and skills related to digital literacy. This indicates that interactive 

videos are not an effective method for developing digital literacy in students in the 

experimental group. Furthermore, the impact of other variables on the acquisition of 

digital literacy competencies should not be underestimated. For example, the students' 

prior practical, social, and creative skills, which are related to digital literacy (van 

Deursen, Helsper & Eynon, 2016), may have positively influenced these outcomes. 

Furthermore, the students' existing competencies in areas such as computer, information 

and communication technologies, and media literacy (Liang, de la Torre & Law, 2021) 

prior to the study may have also influenced the results. The utilisation of interactive 

videos in the context of problem-based learning has been demonstrated to enhance 

students' decision-making abilities (Taşlıbeyaz, 2015). The recommendations for the use 

of interactive videos in teaching, which can facilitate the achievement of complex 

procedural gains (Schwan & Riempp, 2004), are in accordance with this view. The 

interactive elements of the videos facilitate a more active role for students in the 

teaching process, enabling them to engage in content creation and enhance their 

interaction with the material (Ugur & Okur, 2016). It can be concluded that students can 

gain knowledge and skills in various technologies by utilising different features and 

types of interaction in interactive videos. 

The findings of this study indicate a notable disparity in the test scores of 

students who utilise interactive videos in web-based courses, with regard to their levels 

of technology proficiency and digital literacy. The study also demonstrated a significant 

disparity in technology proficiency and digital literacy levels between students who 

utilized interactive videos and those who did not. Students who utilise interactive videos 

demonstrate superior performance in both technology proficiency and digital literacy. 

The study found that students who use interactive videos tend to hold positive attitudes 

towards technology. Furthermore, the findings indicated that students perceived the use 

of interactive videos to be an effective means of acquiring substantial knowledge and 

skills related to these concepts, with improvements observed in their technology 

proficiency and digital literacy levels. Consequently, the study is expected to provide 

guidance to professionals in this field on the use of interactive videos, environments 

where interaction is prioritised, and the preparation of activities or materials. 

Limitations, Suggestions and Future Studies 

The study group consisted of 90 first-year students enrolled in the Faculty of 

Education. The researcher's direct involvement in conducting the courses may have 

influenced the study outcomes. The researcher oversaw the entire application process, 

which could be considered a potential limitation of the study. To ensure efficient 

execution and manage the application process, the study was conducted over a seven-

week period. Another limitation was the students' lack of prior experience with 

interactive videos in their courses. Additionally, conducting the lessons online could be 

seen as a limitation in the study's implementation. Considering these constraints, future 

research in this context should address the following implications: 
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• The study group consisted of pre-service teachers. Future studies could involve 

students from different undergraduate or associate degree programs. 

• The study examined the effects of interactive video use on students' technology 

proficiency and digital literacy levels. Future research could explore the impact 

of interactive videos on various variables. 

• Future studies could investigate the effects of different technologies used in 

lessons on students' technology proficiency and digital literacy levels. 

• The study's application phase lasted seven weeks. Future studies could extend this 

period to explore longer-term effects. 

• Participants in the study had no prior experience with interactive videos. To 

enhance future study effectiveness, students with interactive video experience 

could be included. 

• Based on the study's results and findings, several recommendations were made for 

researchers and teachers. 

• The study focused on the effects of using interactive video in a web-based 

information technology course on teacher candidates' technology proficiency 

and digital literacy levels. Future studies could encompass a wider range of 

courses, research groups, and variables. 

• The study did not investigate the research group's readiness for interactive video 

use. Future studies might consider assessing students' readiness levels to 

enhance study effectiveness. 

• Students generally viewed the use of interactive videos positively. Thus, 

expanding the use of interactive videos in educational settings and activities 

could be beneficial. 

• A limitation of the study was that devices used to watch videos had to be 

connected to the internet. Future studies could increase applicability by ensuring 

videos can be viewed offline. 

• While some interactive videos in the study included discussion-based interactions, 

they primarily emphasized individual work. Therefore, future studies could 

diversify interactions to emphasize collaborative and group work. 
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