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Abstract: This study aims to investigate the potential relationship between flipped learning
and learners’ self-regulation skills, given that the flipped learning approach requires stu-
dents to assume greater responsibility for their own learning and engage in higher levels
of self-regulated behavior. The research employed a descriptive design within the frame-
work of quantitative methods, specifically utilizing a relational survey model. The study
group included 130 middle school students enrolled in two different schools in Erzurum,
Turkey, during the 2025-2026 academic year. Analysis of the results revealed no significant
gender-based differences in either students’ flipped learning readiness or their metacogni-
tive self-regulation skills in the context of science education. Regarding students’ access to
online resources while preparing for science lessons, findings indicated no variation based
on flipped learning readiness levels, although differences emerged in relation to metacogni-
tive self-regulation levels. When students’ academic achievement in science was examined
alongside their flipped learning readiness and metacognitive self-regulation scores, a moder-
ate yet significant correlation was identified. This correlation was evident between academic
success and both variables. Furthermore, a positive and statistically significant relationship
was identified between students’ flipped learning readiness and their metacognitive self-reg-
ulation skills.
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Flipped Learning and Metacognitive Self-Regulation

Introduction

The rapid change in information and communication technologies has left its mark on the
century we are in and has shown its effect in the field of education as well as in every field. In
this direction, the orientation towards approaches and models that can provide the integration
of technology, which has become an inevitable part of life, into the field of education has
increased. One of the models that provides the opportunity to benefit from technology in the
field of education is the flipped learning model (Aslan, 2020; Samaila et al., 2021).

The flipped learning model is named so because it reverses traditional classroom and out-of-
class learning activities. In the flipped learning model, the information that will be given to
the student in traditional understanding is carried out of the classroom through online videos
and the learning process is started before coming to the lesson. Students who come to class
by learning the basics try to perform higher-level tasks in the classroom in cooperation with
each other, which corresponds to homework in the traditional approach (Bergmann & Sams,
2012; Kaye, 2022; Ranga, 2020; Sohrabi & Iraj, 2016). Therefore, in the flipped learning
model, while knowledge transfer is carried out of the classroom, higher-level activities that
will increase active learning and social interaction in the classroom environment come to the
fore (Abeysekera & Dawson, 2015). In this way, students can perform more active, interac-
tive and collaborative practices in the classroom (Toto & Nguyen, 2009) and internalize the
content they will learn with higher-level tasks they take (Crouch & Mazur, 2001; Uddin &
McNeill 2024).

In the flipped classroom, students are responsible for their own learning processes and learn-
ing speeds (Lai & Hwang, 2016). In this model, since the time spent in the classroom is not
used to convey information to students through lessons, other learning activities such as dis-
cussion, problem solving, hands-on activities and guidance come to the fore and the teacher
can interact with students more effectively in the classroom (Hao, 2016).

The important roles that students take in the flipped learning model, such as planning their
time appropriately to comprehend the extracurricular learning content or being responsible
for their own learning processes and pace, indicate that students’ self-regulation skills are
also an important touchstone in this model (Lai & Hwang, 2016; Zhou, 2023). Self-regulat-
ed learning consists of three components: cognition, metacognition, and motivation. In the
metacognition component, individuals become aware of their knowledge and skills and set
their goals accordingly (Zimmerman, 1990). This component is defined as metacognitive
self-regulated learning, since metacognitive processes such as creating one’s own plan, mon-
itoring, controlling and evaluating oneself are essential in the self-regulated learning process
(Banarjee & Kumar, 2014; Lai et al., 2021).

533



534

Uluhan KURT | Ozlem AGGUL | Ismail DUMAN

Students with advanced self-regulation skills develop a metacognitive perspective of think-
ing about what, why and how they learn. In this way, students whose learning behaviors
come under their own control become capable of self-regulation (Zimmerman & Moylan,
2009). Therefore, the inability of students with low self-regulation skills to plan their time
appropriately to comprehend extracurricular learning content is among the difficulties that
may be encountered in the flipped learning model. Conversely, the model will be easier to
implement since students with high self-regulation skills will be able to fulfill their respon-
sibilities of adjusting their learning process and speed at a high level (Lai & Hwang, 2016;
Sun, et al., 2017). Self-regulation skills, which are related to each other, and the fact that only
self-regulation skills are developed in the flipped learning model do not increase the success
of the flipped learning model in practice. In addition, learning activities that are well adjusted
according to the flipped learning model improve both students’ self-efficacy and self-regula-
tion skills (Enfield, 2013; Ng, 2018).

Self-regulation is an important factor for learning success in the flipped learning model.
Since students who do not develop self-regulation skills come to the lesson without learning
the content effectively, these students will have less interest and participation in classroom
high-level activities (Lai & Hwang, 2016). Students with advanced self-regulation skills,
on the other hand, will be able to use the materials in the course much more effectively and
maximize their learning, as they make better preparations before the lesson (Liu, et al., 2014).
In this context, it is very important for students to develop self-regulatory learning strategies
so that they can achieve important learning outcomes in the flipped learning environment.

Since the flipped learning model gives students more autonomy in the learning process and
increases the need for self-regulation skills at a higher level (He, et al., 2016; Lee & Tsai,
2011; Shih & Huang, 2020), in this study, it was determined whether these two concepts are
related to each other. intended to be. In this direction, the research questions are as follows.

1. Do students studying at middle school level differ in their flipped learning mean
scores (FL) and their metacognitive self-regulations (MSR) regarding the science
course in terms of gender?

2. How do the average scores of FL and MSR change in terms of using the resources
that students can access to the internet while studying science?

3. Isthere a relationship between students’ science course achievement scores, FL and
MSR average scores?

4. Is there a relationship between the sub-dimensions of MSR and FL?



Flipped Learning and Metacognitive Self-Regulation

Method
Research Model

In this study, a descriptive research model classified under quantitative research approaches
was adopted. Within this framework, the relational survey design was employed to explore
the association between middle school students’ flipped learning and their metacognitive
self-regulation in science classes, as well as to identify the extent to which flipped learning
predicts metacognitive self-regulation. Relational survey models are considered suitable for
investigating the characteristics of a given situation from multiple perspectives (Biiyiikdz-
tirk, et al., 2010).

Participants

The study sample consisted of 130 students enrolled in two different middle schools located
in Erzurum, Turkey, during the 2025-2026 academic year. Participants were selected using
the convenience sampling method, which allows researchers to save time, effort, and finan-
cial resources while providing practical accessibility to participants (Giirbliz & Sahin, 2015).
Of'the total participants, 30 students (23.1%) were in the 5th grade, 26 (20%) in the 6th grade,
34 (26.1%) in the 7th grade, and 40 (30.8%) in the 8th grade. Regarding gender distribution,
80 students (61.5%) were female, while 50 (38.5%) were male.

Data Collection Tools

The Flipped Learning Readiness Scale, initially developed by Hao (2016) for middle school
students, was later adapted into Turkish by Durak (2017). The instrument includes 26 items dis-
tributed across five sub-dimensions: student control and self-directed learning (8 items), tech-
nology self-efficacy (9 items), classroom communication self-efficacy (4 items), motivation
for learning (3 items), and pre-study (2 items). The internal consistency reliability of the entire
scale was reported as .98, while sub-dimension reliability coefficients ranged between .70 and
.96 (.94, .96, .90, .82, and .70, respectively). The scale explained 79.3% of the total variance. In
terms of construct validity, the fit indices were RMSEA = 0.09, NFI = 0.96, NNFI = 0.96, and
CFI=0.92, all significant at the 0.05 level. Within the scope of the present research, the overall
Cronbach’s alpha was calculated as .89, indicating high internal consistency.

The Metacognitive Self-Regulation Scale, originally created by Howard et al. (2000) to as-
sess metacognitive awareness and regulation during science and mathematics problem-solv-
ing, was adapted into Turkish by Celik (2017). This instrument consists of five sub-dimen-
sions knowledge, objectivity, problem representation, monitoring, and evaluation and has a
reported Cronbach’s alpha of .91. The model fit indices were reported as follows: RMSEA =
.047, SRMR = .044, GFI = .93, AGFI = .92, CFI = .92, and NNFI = .91, all demonstrating a
good model fit.
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Before implementation, the items were piloted by adding references to the science course in
each statement. The pilot analysis confirmed item compatibility, yielding a Cronbach’s alpha
of .92. In the current study, the internal consistency coefficient for all items was .95, while the
sub-dimensions yielded coefficients of .79 for knowledge, .83 for objectivity, .75 for problem
representation, .82 for monitoring, and .84 for evaluation. These findings indicate that the
instrument demonstrates strong reliability in assessing metacognitive self-regulation within
the context of science education.

Institutional Review Board Statement: The ethical approval document for this research
was obtained from the Kocaeli University Social and Human Sciences Ethics Committee
with the document dated 20.06.2025 and numbered E-94094268-900-796167.

Findings

Normality tests were conducted to determine whether the data obtained from the Flipped
Learning Readiness Scale for Middle school Students and the Metacognitive Self-regulation
Scale used within the scope of the research showed a normal distribution. If the number of
subjects is over 50, it is recommended to use the Kolmogorov-Smirnov test. As a result of
Kolmogorov-Smirnov tests, it was determined that p>.05. On the other hand, the figure in
the detrended graph where the kurtosis and skewness values are +/- 2 is not significant on the
zero line. Finally, the data in the histogram graph showed a distribution close to normal. In
line with the conditions stated by Pallant (2016), the data show a normal distribution and it is
appropriate to perform parametric and correlation analyzes in this regard.

Inferential Statistics

An independent sample t-test was conducted to determine whether the flipped learning aver-
age scores of the middle school students and their metacognitive self-regulations regarding
the science course differ in terms of gender. The results obtained are summarized in Table 1.

Table 1. Independent Sample t-Test Results in Which the FLR and MSR Scale Mean Scores
Were Analyzed in Terms of Gender

Sex N Mean Standard Deviation  Standard Error t p
Girl 80 3.85 .63 .07

FLRS -.99 32
Boy 50 3.96 Sl .07
Girl 80 3.86 74 .08

MSRS 18 .85
Boy 50 3.84 .67 .09
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Considering the data in the table, both the flipped learning and metacognitive self-regulation
of the students in the science lesson do not differ in terms of the gender factor (p>.05).

A one-way ANOVA test was conducted in order to determine how the average scores of
FLRS and MSRS changed in terms of using the resources that students can access to the
internet while studying the science course. The results obtained as a result of the test are as
in Table 2.

Table 2. Change of and MSRS Scores in Terms of Students’ Access to Internet Resources
While Studying Science Course

ﬁz:zisrzzslnternet Source of Variance Sstrlil;r(::fs df g/flel?;r:sf F p
Between Groups 1.906 2

FLRS Within Groups 42.658 124 gii 2.770 .067
Total 44.563 126
Between Groups 4914 2

MSRS Within Groups 59.561 124 2f8507 5.115 .007
Total 64.475 126

Since some students did not respond to the items directed to them in the scale, their forms
were excluded from the analysis, and the total sample size was calculated as N = 126. When
Table 2 is examined, it was determined that the FLRS average scores did not differ statis-
tically (p>.05) and the MSRS average scores differed (p<.05) according to the factor of
students’ access to internet resources while studying science. The Bonferroni test was used
to determine which groups differed in the mean scores of the MSRS. The findings obtained
from the test are as in Table 3.

Table 3. The Results of the Bonferroni Test, in Which the Mean Scores of the MSRS Were Ex-
amined in Terms of Their Access to Internet Resources While Studying for the Science Course

Variable Group Average Difference Standard Error p
Often -.36926" .14360 .034
Rarely .
Always -.53311 .18043 011
Rarely .36926" .14360 .034
MSRS  Often
Always -.16385 .16276 948
Rarely 533117 .18043 011
Always
Often .16385 .16276 948

According to the data in Table 3, in terms of students’ access to internet resources while
studying science lessons, the mean scores of those who always and frequently apply to these
resources are statistically significantly higher than those who rarely apply (p<.05).
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Correlation test was conducted to determine the relationship between students’ science
course achievement scores, FLRS and MSRS average scores. The data obtained from the test
are as in Table 4.

Table 4. The Relationship between Science Achievement Scores, FLRS and MSRS Mean
Scores

Science
Achievement FLRS MSRS

Science Pearson Correlation 1
Achievement p

Pearson Correlation 365" 1
FLRS

P .000
MSRS Pearson Correlation 435 731 1

.000 .000

The reference range on the values is based on Cohen’s (1988) standards. Accordingly, the
correlation value between .10-.29 indicates a low correlation, between .30-.49 a medium
and more than .50 indicate a high correlation. When the findings in Table 4 are examined, it
is seen that there is a moderately significant relationship between students’ science course
success and both FLR and MSR. On the other hand, it was determined that there was a high
level of significant relationship between the students’ FLRS and MSRS average scores.

Pearson correlation test was used to determine whether there is a relationship between the
sub-dimensions of FLR and MSR. The relationship between the mean scores of the sub-di-
mensions of the scales is summarized in Table 5.

Table 5. The Relationship between the Sub-Dimensions of MSR and FLR

Information Objectivity Problem. Tracking Evaluation
Representation

Student control ~ Pearson 608 6627 491 656 6177
and self-directed Correlation

Pearson - e - e e
Technology self- i ¢i0n 416 468 299 518 463
efficacy p 000 000 001 000 000
Communication Pearson 429" 4127 348" 464" 388"
self-efficacy in  Correlation
the classroom p .000 .000 .000 .000 .000

Pearson e v e v v
MotlYatmn for Correlation .603 583 535 .634 561
learning p .000 .000 .000 .000 .000

Pearson 440" 518" 305" 504" 549"
Pre-study Correlation

p .000 .000 .000 .000 .000
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When examining the relationship between the sub-dimensions of flipped learning readiness
and those of metacognitive self-regulation, it was found that student control and self-directed
learning were highly correlated with the dimensions of knowledge, objectivity, monitoring,
and evaluation; technology self-efficacy was highly correlated with the monitoring dimen-
sion; motivation for learning was highly correlated with all sub-dimensions of metacognitive
self-regulation; and pre-study was highly correlated with all sub-dimensions of metacogni-
tive self-regulation except for knowledge. Regarding flipped learning, student control and
self-directed learning showed a moderate correlation with problem representation; technol-
ogy self-efficacy was moderately correlated with knowledge, objectivity, and evaluation;
classroom communication self-efficacy was moderately correlated with all sub-dimensions
of metacognitive self-regulation; and pre-study showed a moderate correlation with knowl-
edge and problem representation. Technology self-efficacy was found to have a weak corre-
lation with problem representation. All identified relationships were positive and statistically
significant.

Conclusion and Discussion
The conclusions obtained from the study can be summarized as follows:

e There is no significant gender-based difference between middle school students’
flipped learning scores (FLRS) and their metacognitive self-regulation skills
(MSRS) related to the science course.

*  Students’ access to online resources within the scope of the science course does not
differ according to their FLRS scores; however, it differs significantly according to
their MSRS scores.

*  When the findings regarding the relationship between FLRS and MSRS scores are
examined, academic achievement is found to have a moderately significant relation-
ship with both variables.

e Thereis also a positive and significant relationship between FLRS scores and MSRS
scores, as well as between the sub-dimensions of these two variables.

When the findings of the study were analyzed, it was found that there were no significant
gender-based differences between middle school students’ flipped learning readiness (FLRS)
scores and their metacognitive self-regulation (MSRS) scores in science courses. In exam-
ining students’ access to internet resources while studying for science, it was observed that
this variable did not vary according to FLRS scores but did differ based on MSRS levels.
These results highlight the importance of enhancing students’ metacognitive self-regulation
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skills when accessing online resources. In other words, learners with higher autonomy tend to
approach information searching and resource utilization in a more structured and systematic
manner. Thus, it is reasonable to expect a positive relationship between students’ ability to
access internet resources and their self-regulation skills. Supporting this view, ipek (2019)
found that students who used the Education Information Network (EBA) demonstrated high-
er levels of self-regulation than those who did not, underlining the role of self-regulation in
navigating internet-based learning environments. Similarly, previous studies have shown that
online or web-based learning environments foster the development of self-regulation skills
(Kramarski & Mizrachi, 2006; Winter et al., 2008).

Regarding the relationship between students’ academic performance in science and their
FLRS and MSRS scores, the findings indicated a moderate yet significant positive corre-
lation between academic achievement and both variables. This suggests that students with
higher academic performance also tend to exhibit higher readiness for flipped learning. Con-
sistent with this result, several studies have demonstrated that the flipped learning approach
positively influences students’ academic achievement (Baepler, et al., 2014; Hung, 2015;
McGivney-Burelle & Xue, 2014; Missildine et al., 2013; Turan, 2015; Tune, et al., 2013).
Similarly, academically successful students in the present study were also found to have
higher metacognitive self-regulation scores. Vauras et al. (2001) noted that students with
high expectations of success are better able to regulate and organize their own learning pro-
cesses. Likewise, in studies comparing academically successful and less successful learners,
self-regulated individuals consistently achieved higher academic outcomes. The relationship
between metacognitive self-regulation and academic success has been widely documented in
the literature (Broadbent & Poon, 2015; Inan, 2013).

Moreover, the analysis revealed a positive and significant relationship between students’
FLRS and MSRS scores, as well as among their respective sub-dimensions. This suggests
that effective time management and organization in flipped learning environments require
strong metacognitive self-regulation abilities. Supporting this, Lai and Hwang (2016) em-
phasized that self-regulation is a critical determinant of success in flipped learning environ-
ments, warning that students lacking these skills are more likely to struggle. Similarly, Jwair
(2018) reported that the flipped learning model outperformed traditional teaching methods
in fostering self-regulation skills. Numerous other studies have also confirmed that students
with well-developed self-regulation abilities can optimize their learning experiences within
the flipped learning framework, further highlighting the robust relationship between the two
constructs (Enfield, 2013; Lee & Tsai, 2011; Liu, et al., 2014; Ng, 2018; Oztiirk, 2018; Shih
& Huang, 2020; Sun, et al., 2017).
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Recommendations and Limitations

Based on the findings of this study, several recommendations can be made. First, given the
positive relationship between FLRS and MSRS, it is recommended that teachers incorporate
metacognitive strategies; such as planning, monitoring, and self-evaluation into their instruc-
tional practices to strengthen students’ self-regulation skills. Additionally, considering that
access to online resources differed significantly according to MSRS scores, digital literacy
activities should be integrated into science courses to help students evaluate and use reliable
online materials more effectively.

In order to enhance the effectiveness of the flipped learning model, teachers may benefit
from professional development programs focusing on the design of high-quality instructional
videos, preparatory materials, and active learning activities for in-class sessions. Moreover,
future research could examine the relationship between FLRS and MSRS across different
grade levels, regions, or subject areas to increase the generalizability of the findings. Since
the present study employed quantitative methods, further studies using qualitative approach-
es; such as interviews or observations are recommended to provide a deeper understanding
of students’ perceptions of flipped learning and metacognitive processes.

The limitations of this study can be summarized as follows. First, the research was conduct-
ed only with middle school students, which may limit the generalizability of the findings to
other grade levels or school types. Additionally, the study was carried out in schools within a
specific city or region, so the results may differ in other regions. The measurement tools used,
namely the FLRS and MSRS scales, relied on students’ self-reports and may therefore be
subject to self-reporting bias. Furthermore, as the study employed a quantitative design, the
in-depth experiences and perspectives of students regarding flipped learning and metacog-
nitive processes could not be fully explored. The research was also limited to a specific aca-
demic term, which restricts the observation of long-term effects. Finally, factors such as the
course content and teacher practices may have influenced students’ FLRS and MSRS scores,
and these factors were not controlled for.

Institutional Review Board Statement: The ethical approval document for this research
was obtained from the Kocaeli University Social and Human Sciences Ethics Committee
with the document dated 20.06.2025 and numbered E-94094268-900-796167.
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Fen Bilimleri Derslerinde Ters Yiz Ogrenmeye Hazir
Bulunusluk ile Ustbilissel Oz-Diizenleme arasindaki Iliski

Yapilandirilmis Ozet

Giris

Bilgi ve iletisim teknolojilerindeki hizli degisim, i¢inde bulundugumuz ¢aga damgasini vur-
mus ve etkisini yalnizca sosyal, ekonomik ve kiiltiirel alanlarda degil, ayn1 zamanda egitim
alaninda da yogun bir sekilde gostermistir. Bu baglamda, yasamin kagmilmaz bir pargasi
haline gelen teknolojinin egitim siireglerine etkin bir bicimde entegre edilmesini saglayabi-
lecek yaklagim ve modellere yonelim giderek artmistir. S6z konusu entegrasyon, dgrencil-
erin 6grenme deneyimlerini zenginlestirmek, dgretim siireclerini daha etkili hale getirmek
ve egitimde firsat esitligini desteklemek agisindan biiyliik 6nem tasimaktadir. Bu amag
dogrultusunda, egitimde teknolojiden yararlanma olanagi sunan modellerden biri olan ters
yiiz 6grenme (flipped learning) modeli, geleneksel sinif anlayisini yeniden yapilandirarak
ogrenci merkezli ve etkilesim odakli bir 6grenme ortam1 sunmaktadir (Aslan, 2020; Samaila
vd., 2021). Bu model, hem smif i¢i hem de siif dis1 6grenme stireglerini optimize ederek
Ogrenenlerin bilgiye erisimini hizlandirmakta ve daha aktif, is birligine dayali bir 6grenme
deneyimi saglamaktadir.

Ters yiiz 6grenme modeli, geleneksel smif i¢i ve sinif disi 6grenme etkinliklerinin yer
degistirmesiyle adlandirilmistir. Bu modelde, geleneksel anlayista sinifta 6grenciye sunulan
bilgiler, cevrim i¢i videolar araciligiyla sinif digina tasinmakta ve 6grenme siireci derse gel-
meden Once baslamaktadir. Temel bilgileri dnceden 6grenerek derse gelen dgrenciler, sinif
ortaminda birbirleriyle is birligi iginde daha iist diizey gorevleri yerine getirmeye ¢aligir-
lar; bu durum, geleneksel yaklagimda 6dev olarak adlandirilan siirece karsilik gelmektedir
(Bergmann & Sams, 2012; Kaye, 2022; Ranga, 2020; Sohrabi & Iraj, 2016). Dolayisiyla
ters yiiz 6grenme modelinde bilgi aktarimi sinif disinda gerceklestirilirken, sinif i¢inde aktif
o6grenmeyi ve sosyal etkilesimi artirmaya yonelik iist diizey etkinlikler 6n plana ¢ikmaktadir
(Abeysekera & Dawson, 2015). Bu sayede 6grenciler, sinif ortaminda daha etkilesimli, isbir-
lik¢i ve aktif 6grenme uygulamalar1 gergeklestirebilmekte (Toto & Nguyen, 2009) ve iist
diizey gorevler araciligryla 6grenme iceriklerini daha derinlemesine i¢sellestirebilmektedir
(Crouch & Mazur, 2001; Uddin & McNeill 2024).

Ters yiiz 6grenme modelinde 6grencilerin, ders dis1 6grenme igeriklerini kavrayabilmek igin
zamanlarii uygun bigimde planlamalart ya da kendi 6grenme siiregleri ve hizlarindan so-
rumlu olmalar1 gibi 6nemli roller iistlenmeleri, bu modelde 6z-diizenleme becerilerinin de
kritik bir belirleyici oldugunu gostermektedir (Lai & Hwang, 2016; Zhou, 2023).
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Oz-diizenlemeli 6grenme; bilis, iistbilis ve motivasyon olmak iizere ii¢ bilesenden olusur. Ust-
biligsel bilesen kapsaminda bireyler, kendi bilgi ve becerilerinin farkina vararak hedeflerini buna
gore belirlerler (Zimmerman, 1990). Bu bilesen, bireyin kendi planini olusturma, siireci izleme,
kontrol etme ve degerlendirme gibi iistbiligsel siiregleri igermesi nedeniyle tistbilissel 6z-diizenle-
meli 6grenme olarak tanimlanmaktadir (Banarjee & Kumar, 2014; Lai vd., 2021).

Ters yliz 6grenme modelinde 6z-diizenleme, 6grenme basarisini belirleyen énemli bir fak-
tordiir. Oz-diizenleme becerilerini gelistirmemis 6grenciler, ders dncesinde igerigi yeterince
etkili bicimde 6grenemediklerinden, sinif i¢indeki st diizey etkinliklere olan ilgileri ve
katilimlar1 daha diisiik olmaktadir (Lai & Hwang, 2016). Buna karsilik, geligsmis 6z-diizen-
leme becerilerine sahip 6grenciler, derse daha iyi hazirlik yaparak ders materyallerinden ¢ok
daha etkili bir bigimde yararlanabilir ve 6grenme diizeylerini en iist seviyeye ¢ikarabilirler
(Liu vd., 2014). Bu baglamda, 6grencilerin 6z-diizenlemeli 6grenme stratejilerini gelistirmel-
eri, ters yiiz 6grenme ortaminda anlamli 6grenme ¢iktilart elde edebilmeleri agisindan biiyiik
onem tasimaktadir.

Ters yiiz 6grenme modeli, 6grencilere 6grenme siirecinde daha fazla 6zerklik tanidig: ve
0z-diizenleme becerilerine olan gereksinimi artirdigi i¢in (He vd., 2016; Lee & Tsai, 2011;
Shih & Huang, 2020), bu ¢alismada s6z konusu iki kavramin birbiriyle iliskili olup olmadig1
belirlenmek istenmistir. Bu dogrultuda arastirmanin sorular: su sekildedir:

1. Ortaokul diizeyinde 6grenim goren O6grencilerin fen bilimleri dersine iliskin Ters
Yiiz Ogrenme (TYO) ve Ustbilissel Oz-Diizenleme (UOD) ortalama puanlari cinsi-
yete gore farklilik gdstermekte midir?

2. Ogrencilerin fen bilimleri dersine ¢alisirken internete erisim kaynaklarini kullanma
durumlarina gére TYO ve UOD ortalama puanlari nasil degismektedir?

3. Ogrencilerin fen bilimleri ders basarisi puanlari ile TYO ve UOD ortalama puanlari
arasinda anlamli bir iliski var midir?

4. UOD’nin alt boyutlari ile TYO arasinda anlaml bir iligki bulunmakta midir?

Yontem

Arastirmada, nicel arastirma desenlerinden biri olan tarama modeli kullanilmistir. Bu
kapsamda, aragtirmada iligkisel tarama yontemi tercih edilmistir. Calismada, ortaokul 6gren-
cilerinin fen bilimleri dersine yonelik ters yliz 6grenme ve iistbiligsel 6z-diizenleme diizeyleri
arasindaki iliskiyi belirlemek ve ters yliz 6grenmenin istbilissel 6z-diizenlemeyi ne lglide

yordadigini ortaya koymak amaciyla iligkisel tarama yontemi kullanilmistir. Tarama mod-
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elleri, aragtirma konusu olan durumlarin ¢esitli 6zellikler acisindan incelenmesi i¢in uygun
yontemlerden biridir (Biiytkoztiirk vd., 2010).

Aragtirmanin ¢alisma grubunu, 2025-2026 egitim-6gretim yilinda Tiirkiye’nin Erzurum ilinde
yer alan iki farkli ortaokulda 6grenim goren 130 6grenci olusturmaktadir. Katilimcilarin be-
lirlenmesinde kolayda 6rnekleme yontemi kullanilmistir. Kolayda 6rnekleme, arastirmaciya
zaman, emek ve maliyet agisindan kolaylik ve tasarruf saglayan bir 6rnekleme yontemidir
(Giirbliz & Sahin, 2015). Arastirmaya katilan 6grencilerin sinif diizeylerine iliskin dagilimi
su sekildedir: 30 6grenci (%23,1) 5. siifta, 26 6grenci (%20) 6. sinifta, 34 6grenci (%26,1)
7. sinifta ve 40 6grenci (%30,8) 8. sinifta 6grenim gérmektedir. Cinsiyet degiskeni agisindan
ise dgrencilerin 80’1 (%61,5) kiz, 50°si (%38,5) erkektir.

Ters Yiiz Ogrenmeye Hazir Bulunusluk Olgegi (Ortaokul Ogrencileri Igin): Ortaokul 6gren-
cileri icin gelistirilen Ters Yiiz Ogrenmeye Hazir Bulunusluk Olcegi Hao (2016) tarafindan
gelistirilmis, Tiirkgeye uyarlamast ise Durak (2017) tarafindan yapilmistir. Olgek toplam
26 maddeden olusmakta olup bes alt boyut halinde diizenlenmistir: Ogrenci kontrolii ve &z
yonelimli 6grenme (8 madde), teknoloji 6z-yeterligi (9 madde), sinif ici iletisim 6z-yeterligi
(4 madde), 6grenmeye yonelik motivasyon (3 madde), 6n ¢alisma (2 madde).

Olgegin tiimii icin i¢ tutarlik katsayis1 (Cronbach Alfa) .98 olarak, alt boyutlar icin ise .70
ile .96 arasinda degisen degerler olarak rapor edilmistir (birinci boyut i¢in .94, ikinci igin
.96, iigiincii icin .90, dérdiincii igin .82, besinci igin .70). Olgek toplam varyansin %79,3 iinii
aciklamaktadir. Yap1 gegerligi acisindan elde edilen uyum indeksleri RMSEA = 0.09, NFI =
0.96, NNFI = 0.96 ve CFI = 0.92 olup, tim degerler .05 anlamlilik diizeyinde anlaml1 bulun-
mustur. Bu aragtirma kapsaminda yapilan analizlerde 6lgegin genel Cronbach Alfa degeri .89
olarak hesaplanmustir.

Ustbiligsel Oz-Diizenleme Olgegi: Howard vd. (2000) tarafindan fen ve matematik prob-
lem ¢ézme stirecinde dgrencilerin iistbiligsel farkindalik ve diizenleme becerilerini dlgmek
amactyla gelistirilen 6lcek, Tiirkceye Celik (2017) tarafindan uyarlanmstir. Olgek; bilgi,
nesnellik, problem temsili, izleme ve degerlendirme olmak tizere bes alt boyuttan olugmak-
tadir. Olgegin Cronbach Alfa i¢ tutarhik katsayisi .91 olarak belirlenmistir. Olgege iliskin
uyum indeksleri sirastyla RMSEA = .047, SRMR = .044, GFI = .93, AGFI = .92, CFI = .92
ve NNFI = .91 olarak rapor edilmistir.

Bulgular

Aragtirma dncesinde 6lgek maddelerine fen dersi ile ilgili ifadeler eklenerek pilot uygulama
yapilmis, pilot ¢calisma sonucunda maddelerin uyumlu oldugu ve Cronbach alfa degerinin .92
oldugu belirlenmistir. Bu aragtirmada dl¢egin genel i¢ tutarlik katsayisi .95 olarak hesaplan-
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mistir. Alt boyutlara iliskin i¢ tutarlik katsayilari ise sirasiyla; bilgi i¢in .79, nesnellik i¢in .83,
problem temsili i¢in .75, izleme i¢in .82 ve degerlendirme igin .84 tiir.

Aragtirma kapsaminda kullanilan Ortaokul Ogrencileri icin Ters Yiiz Ogrenmeye Hazir
Bulunusluk Olgegi ve Ustbilissel Oz-Diizenleme Olgegi’nden elde edilen verilerin normal
dagilim gosterip gostermedigini belirlemek amaciyla normallik testleri yapilmistir. Yapilan
Kolmogorov-Smirnov testi sonucunda p > .05 bulunmustur. Ote yandan, ¢arpiklik (skew-
ness) ve basiklik (kurtosis) degerlerinin +2 araliginda olmasi ve detrended grafikte sifir ¢izgi-
si etrafinda anlamli bir sapma goriilmemesi, dagilimin normal oldugunu gostermektedir. Son
olarak, histogram grafigi de verilerin normale yakin bir dagilim sergiledigini ortaya koy-
mustur. Pallant (2016) tarafindan belirtilen kosullar dogrultusunda, verilerin normal dagilim
gosterdigi ve bu nedenle parametrik (Bagimsiz Orneklem t Testi, Tek Yonlii ANOVA testi)
ve korelasyon analizlerinin yapilmasinin uygun oldugu sonucuna varilmistir. Yapilan anal-
izlerde dlgeklerden edinilen puanlarin cinsiyet degiskeni acisindan anlamli bir fark olustur-
madig1, internet kaynaklarina erisim agisindan tersyiiz 6grenmenin farklilasmadigi ancak
iistbilissel 6z diizenleme becerisi puanlarinin farklilastigi belirlenmistir. Akademik basari
acisindan her iki 6lcek puanimin anlamli olarak farklilastigi ve son olarak belirtilen 6l¢ek
puanlarmin tamami arasinda ve bu dlgeklerin alt boyutlar1 arasinda pozitif yonli anlaml
iliskiler belirlenmistir.

Sonug ve Tartisma

Arastirmadan elde edilen bulgular incelendiginde, ortaokul 8grencilerinin Ters Yiiz Ogrenme
(TYO) puanlari ile fen bilimleri dersine yonelik Ustbilissel Oz-Diizenleme (UOD) beceri
puanlar arasinda cinsiyete baglh anlaml bir farklilik bulunmadig: belirlenmistir. Ogrencil-
erin fen dersi kapsaminda internet kaynaklarina erisimleriyle ilgili bulgular incelendiginde
ise, bu bulgularin TYO puanlarina gore farklilik gostermedigi; ancak UOD puanlarina gore
anlamli diizeyde farklilastigi goriilmistiir. Bu sonuglar dogrultusunda, internet kaynaklarina
erisim siirecinde iistbiligsel 6z-diizenleme becerilerinin gelistirilmesi gerektigi vurgulanabil-
ir. Bagka bir deyisle, 6zyonelimli 6grenme becerilerine sahip dgrenciler, internet kaynaklari-
na erisimde daha sistematik ve planli bir yaklagim sergilemektedir.

Bu noktada, 6grencilerin internet kaynaklarina erisim becerileri ile 6z-diizenleme becerileri
arasindaki pozitif iliski sasirtict degildir. Ipek (2019), Egitim Bilisim Ag1 (EBA) kullanan
ogrencilerin 6z-diizenleme becerilerinin kullanmayanlara gore daha yiiksek oldugunu be-
lirlemis ve internet tabanli kaynaklara erisimde 6z-diizenleme becerilerinin 6nemini ortaya
koymustur. Benzer sekilde, literatiirde internet tabanl 6grenme ortamlarinin 6z-diizenleme
becerilerini gelistirdigini gosteren arastirmalar da bulunmaktadir (Kramarski & Mizrachi,
2006; Winter vd., 2008).
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Fen bilimleri dersindeki akademik basar1 ile TYO ve UOD puanlari arasindaki iliskiye yone-
lik bulgular incelendiginde, akademik basarinin her iki degiskenle de orta diizeyde anlamli
bir iliski gosterdigi saptanmistir. Bu bulgular, akademik olarak basarili 6grencilerin TYO
puanlarmin daha yiiksek oldugunu gostermektedir. Literatiirde, ters yliz 6grenme modeli-
nin akademik basariyla iliskili oldugunu ortaya koyan bir¢ok ¢alisma mevcuttur (Baepler
vd., 2014; Hung, 2015; McGivney-Burelle & Xue, 2014; Missildine vd., 2013; Turan, 2015;
Tune vd., 2013). Ayrica, elde edilen bulgulara gore akademik olarak basarili 6grencilerin
UOD puanlarmin da daha yiiksek oldugu goriilmektedir. Vauras vd. (2001), basar1 beklentisi
yiiksek 6grencilerin 6grenme siireclerini diizenleme konusunda daha yetkin olduklarini ve
0z-diizenlemeye sahip 6grencilerin akademik olarak daha basarili olduklarini ifade etmistir.
Literatiirde de akademik basari ile iistbiligsel 6z-diizenleme arasindaki iliskiyi destekleyen
benzer ¢alismalar yer almaktadir (Broadbent & Poon, 2015; Inan, 2013).

Bunlara ek olarak, arastirma bulgular1 6grencilerin TYO puanlari ile UOD puanlari arasinda,
ayrica bu iki degiskenin alt boyutlar arasinda da pozitif ve anlamli bir iliski oldugunu goster-
mektedir. Bu bulguya gore, ters yiiz 6grenme modelinde ders dis1 6grenme iceriklerinin etkili
bicimde anlasilmasi i¢in zaman1 uygun sekilde planlama siireci, iistbilissel 6z-diizenleme
becerilerini gerektirmektedir. Lai ve Hwang (2016), ters yiiz 6grenme modelinde 6z-diizen-
leme becerisinin kritik bir faktor oldugunu, bu becerileri gelistiremeyen 6grencilerin model-
de basarisiz olma egiliminde olduklarini vurgulamislardir. Jwair (2018) ise, ters yliz 6grenme
modelinin geleneksel 6gretim yontemine kiyasla 6z-diizenleme becerilerini gelistirmede ¢ok
daha basarili oldugunu ileri siirmiistir. Literatiirdeki ¢esitli calismalar da 6z-diizenleme bec-
erileri gelismis d6grencilerin ters yiiz grenme modelinde 6grenmelerini en iist diizeye ¢ikara-
bildigini ve bu iki degisken arasindaki iligkinin giiclinii desteklemektedir (Enfield, 2013; Lee
& Tsai, 2011; Liu vd., 2014; Ng, 2018; Oztiirk, 2018; Shih & Huang, 2020; Sun vd., 2017).



