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Ogrenme Analitigi Geribildirimleri ile Desteklenmis Ters-Yiiz Ogrenme Ortaminin Cesitli
Degiskenler Acisindan Modellenmesi

Fatma Gizem KARAOGLAN YILMAZ®"!

Oz

Bu arastirmanin amacit 6grenme analitiklerine dayali kisisellestirilmis tavsiye ve yonlendirme
mesajlari ile desteklenmis bir ters-yiiz 6grenme ortaminda 6grencilerin sorgulama toplulugu,
akademik 6z-yeterlikleri, yansitici diigiinme becerileri, problem ¢dzme becerileri ve iistbiligsel
farkindaliklar1 arasindaki iligkileri incelemektir. Bu amagla 6grenme yonetim sistemi tizerinden
ogrencilerin haftalik 6grenme analitigi sonuglarina dayali olarak kigisellestirilmis tavsiye ve
yonlendirmelerde bulunulmustur. Arastirmada dgrencilerin sorgulama toplulugu, akademik 6z-
yeterlikleri, yansitic1 diisiinme becerileri, problem ¢ézme becerileri ve istbiligsel farkindalik
durumlari belirlenmis ve bunlar arasindaki yapisal iligkiler ortaya konulmaya calisiimistir.
Arastirma, ters-yiiz 6grenme yaklasimu ile yiiriitiilen Bilgisayar I dersinde gergeklestirilmistir.
Aragtirma 117 {iniversite 6grencisi lizerinde yiiriitilmiistiir. Aragtirma sonucunda 6grencilerin
sorgulama toplulugu diizeylerinin yiiksek; akademik 6z-yeterlikleri, yansitici diigiinme
becerileri, problem ¢6zme becerileri ve istbiligsel farkindalik diizeylerinin ise orta oldugu
gOriilmiistlir. Sorgulama toplulugunun akademik 6z-yeterligi, akademik 6z-yeterligin yansitici
diistinme becerileri ile problem ¢6zme becerilerini anlamli sekilde etkiledigi goriilmiistiir.
Yansitici diigiinme becerileri ile problem ¢dzme becerilerinin ise listbiligsel farkindaligt anlamli
sekilde etkiledigi ortaya konulmustur. Bu arastirma Ogrenme analitiklerine dayali
kisisellestirilmis tavsiye ve yonlendirme mesajlari ile desteklenmis bir ters-yiiz 6grenme
ortaminda yapisal degiskenler arasindaki iligkileri ortaya koymasi agisindan 6nemlidir.
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Abstract

The aim of this research is to examine the relationships between students' community of
inquiry, academic self-efficacy, reflective thinking skills, problem-solving skills, and
metacognitive awareness in a flipped learning environment supported by personalized
recommendation and guidance messages based on learning analytics. For this purpose,
personalized recommendation and guidance were made based on the weekly learning analytics
results of the students through the learning management system. In the research, the status of
community of inquiry, academic self-efficacy, reflective thinking skills, problem-solving skills
and metacognitive awareness were determined and the structural relationships between them
were tried to be revealed. The research was carried out in the Computer I course, carried out
with the flipped learning approach. The research was carried out on 117 university students. As
a result of the research, students' community of inquiry levels are high; academic self-efficacy,
reflective thinking skills, problem-solving skills and metacognitive awareness levels were
found to be moderate. It has been observed that community of inquiry has a significant effect
on academic self-efficacy. Academic self-efficacy was found to significantly affect reflective
thinking skills and problem-solving skills. It was demonstrated that reflective thinking skills
and problem-solving skills significantly affect metacognitive awareness. This research is
important in terms of revealing the relationships between structural variables in a flipped
learning supported by personalized recommendation and guidance feedbacks based on learning
analytics.
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Flipped Learning Environments Supported by Learning Analytics Feedback

Extended Abstract
Introduction

Interest in flipped learning has been increasing in recent years. Research shows that the number of students enrolled
in online programs has increased exponentially (Dunnam, 2018). With the increase of flipped courses, it is
important to ensure effective learning in flipped learning environments and to configure learning environments
accordingly. Although flipped courses and the number of students enrolled in these courses have increased rapidly,
it is stated that not every student is successful in learning online (Kentnor, 2015). Therefore, in order to achieve
the desired success in flipped learning, it is necessary to be able to respond to the needs of each student and to
individualize flipped learning because the readiness and learning needs of each student can be different in flipped
learning.

Learning analytics, which has become widespread in flipped learning environments in recent years, is one of the
tools that can be used in the individualization of online learning. Learning analytics provides opportunities to
examine students' interactions in online courses, monitor them, identify students at risk of failure, and analyze
student's online behavior. Thanks to the learning analytics, it is possible to report learning process and behavior of
the student. In line with this report, the teacher can take measures to improve the learning process and results by
providing feedback to the student. Thus, students will be able to employ high-level skills such as community of
inquiry, academic self-efficacy, reflective thinking, problem-solving and metacognitive awareness in flipped
learning. It is thought that a more effective and productive learning outcomes can be created by employing these
skills. However, this is an assumption. When the literature is analyzed, it is seen that there is a research gap that
needs to be investigated for flipped learning environments using learning analytics.

In this study, the cases of community of inquiry, academic self-efficacy, reflective thinking, problem-solving and
metacognitive awareness were determined and the structural relationships between them were tried to be revealed
in flipped learning environments supported by learning analytics. Current research has original contribution in
terms of determining the level of students' high level skills and modelling these variables in flipped learning
environments using recommendation and guidance feedback based on learning analytics. The results of the
research are believed to increase the flow and depth of research related to the use of learning analytics in flipped
learning.

Theoretical Background and Research Hypotheses

Learning Analytics and Online Learning

The Society for Learning Analytics Research (SoOLAR) defines learning analytics as collecting and analyzing data
created in the learning process to improve the quality of both learning and teaching (Siemens, Dawson, & Lynch,
2013). As stated by Gulbahar and Ilgaz (2014), it is necessary to study student behavior to improve online learning.
Learning analytics has an important potential to do this.

Learning analytics are obtained by analyzing the log data produced by the use of the students' learning management
system (LMS). The data can be related to students' LMS usage frequency, LMS usage times, frequency of viewing
the course contents (video, e-book etc.), student's scores from quizzes, student-student interaction, student-teacher
interaction. These reports, based on learning analytics, can be daily, weekly, monthly or periodic. Thus, it has
become possible to analyze the development and behavior of the students longitudinally (Ma, Han, Yang, &
Cheng, 2015).

There are many potential benefits that learning analytics can provide. Learning analytics provides opportunities
for data collection, analysis, and interpretation of students' natural behavior in online learning environments. Thus,
it gives an idea about understanding the behavior of students in the online learning environment. Analyzing data
in the online learning environment enables instructors, instructional designers, and administrators to explore
unobservable behavioral patterns and the information underlying the learning process (Agudo-Peregrina et al.,
2014; Gasevic et al., 2016).

Managers can make decisions based on evidence-based information provided by learning analytics. Facilitating
decision making, having an idea about the strengths and weaknesses of online lessons, predicting student success,
identifying learning gaps and errors, informing about courses and programs, individualizing teaching, early
detection of students at risk and monitoring students are among the main benefits of learning analytics (Gasevi¢ et
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al., 2016; Marks et al., 2016; Siemens et al., 2013). For example, when instructors observe students' entry into the
system and their interactions with the course content, they can predict future student success or failure in real-time
data format (Avella et al., 2016; Dietz-Uhler & Hurn, 2013).

Marks et al. (2016) provides information on the evaluation of whether learning analytics goals are achieved,
comparing students' performance, analyzing and evaluating the effectiveness of the curriculum. Learning analytics
enable lesson-based, program-based, faculty-based performance evaluation, as well as monitoring the student's
own performance development throughout the process. Avella et al. (2016) identified the following benefits of
using learning analytics: (1) setting lesson objectives, (2) developing curriculum, (3) analyzing students' learning
outcomes, behavior and processes, (4) creating a personalized learning environment, (5) improving teacher
performance (6) post-training employment and (7) learning analytics research community development.

Predicting students' learning and providing effective feedback are two important benefits of learning analytics.
Greller and Drachsler (2012) stated that the greatest benefit of learning analytics is the benefit it provides to
improve teacher-student relationships. In this context, learning analytics play an important role in providing
teachers with effective feedback. Using learning analytics, teachers can obtain information about students' learning
behaviors and learning processes and outcomes. By analyzing this information, teachers can identify students'
learning deficiencies and needs. In this regard, by providing personalized feedbacks specific to the student,
recommendation and guidance can be made to improve the learning process and results of the student. In line with
these personalized recommendation and guidance feedback based on learning analytics, the student will be able to
improve their learning process and performance. In this way, problems such as not knowing what the student will
often experience in the online learning environment, needing external support and guidance, and getting lost in the
learning environment can be prevented. In a way, online learning environments can contribute to the development
of students' self-directed learning skills. This can increase the effectiveness, efficiency and attractiveness of online
learning.

When the literature is examined, it appears as a research gap in how the use of recommendation and guidance
feedback based on learning analytics in flipped learning environments affects students' higher-order thinking skills.
Accordingly, in the context of the research, in the learning environment, where recommendation and guidance
feedback based on learning analytics are provided, the situations of students' community of inquiry, academic self-
efficacy, reflective thinking, problem-solving and metacognitive awareness have been determined and the
structural relationships between them have been tried to be revealed.

Research Hypothesis

Providing personalized feedback to students based on learning analytics in a flipped learning environment will be
effective in seeing what students are achieving and not achieving. In a way, learning analytics feedback will serve
as a mirror that reflects students' own learning history. Recommendation and guidance based on learning analytics
will provide personalized feedback to the student. Thus, the student will be able to realize their learning
deficiencies and realize what they have to do to overcome them. Therefore, providing students with personalized
feedback based on learning analytics will improve their teaching and cognitive presence. In addition, it is possible
to determine student-student, student-teacher interactions in learning environment with learning analytics. By
reflecting the results of these to students, making recommendation and guidance to develop student-student,
student-teacher interactions will lead to increased social presence. The development of the teaching, cognitive and
social presence can provide the development of the research community perception in the learning environment.

In general, the sense of community in the flipped learning environment will improve students' academic self-
efficacy. Because in the learning environment, the student will be more effective teaching, cognitive and social
presence. This, in turn, can improve the student's sense of academic self-efficacy. Accordingly, the first hypothesis
of the research is as follows:

H1: Students’ community of inquiry perception will positively affect their academic self-efficacy.

The high academic self-efficacy of students will contribute to the development of students' thinking skills.
Therefore, the fact that students' academic self-efficacy is improved will enable students to develop reflective
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thinking skills and problem-solving skills. Accordingly, the second and third hypothesis of the research are as
follows:

H2: Students’ academic self-efficacy will positively affect their reflective thinking skill.
H3: Students’ academic self-efficacy will positively affect their problem-solving skill.

Metacognitive awareness is the awareness of the individual's own cognition and taking into account the ability to
carry out the planning, monitoring and evaluation steps to regulate the cognition. The development of reflective
thinking and problem-solving skills of the individual can contribute to the development of the individual's
metacognitive awareness. Accordingly, the fourth and fifth hypothesis of the research are as follows:

H4: Students’ reflective thinking skill will positively affect their metacognitive awareness.

HS: Students’ problem-solving skill will positively affect their metacognitive awareness.

The structural relationships between research hypotheses and variables are shown in Figure 1.

Reflective

Teaching Presence Thinking

Metacognitive

Community Academic Awareness

of Inquiry Self-Efficacy

Social Presence

Problem

Solving

Cognitive Presence

Figure 1. Research hypotheses and structural relationships between variables

Method

This research model, designed as a correlational study, aims to enable researchers to investigate into the relations
among independent and dependent variables (Creswell, 2008).

Participants

A total of 117 university students taking Computing I course through flipped classroom teaching approach
supported by learning analytics in a state university during fall term in 2017-2018 academic year were solicited
for this study. The age of participants ranged from 18 to 25 and the mean age of the sample was 18.92. Male
participants accounted for 28.2% (n = 33), while female did 71.8 percent of the sample (r» = 84). Participants study
in Modern Turkish Dialects (36%, n = 42), Turkish Language Education (24%, n = 28), Political Science and
Public Administration (40%, n = 47).

Instruments

Personal information form, community of inquiry scale, academic self-efficacy scale, reflective thinking scale,

problem-solving inventory and metacognitive awareness inventory were employed as data collection instruments
in the present study.

Personal Information Form

Developed by the researchers, this form includes questions on demographic information, such as gender,
department, age.
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Community of Inquiry Scale

Arbaugh et al. (2008) originally developed community of inquiry scale, and it was adopted into Turkish Language
by Oztiirk (2012) so as to determine the community of inquiry levels of students. The scale was quantified by
using 34 items in 3 dimensions. These dimensions are as follows: Teaching presence (13 items), Social presence
(9 items), and Cognitive presence (12 items). The items were coded using a four-point Likert scale ranging from
‘Certainly Agree’ to ‘Certainly Disagree’. The recalculated reliability coefficient of the scale was .98. The high
scores obtained from the scale means that student’s community of inquiry level towards flipped classroom lectures
is high.

Academic Self-Efficacy Scale

Owen and Froman (1988) originally developed academic self-efficacy scale, and it was adopted into Turkish
Language by Ekici (2012) so as to academic self-efficacy levels of students. The scale was quantified by using 33
items in 3 dimensions. These dimensions are as follows: Social status (10 items), Cognitive applications (19 items),
and Technical skills (4 items). The items were coded using a five-point Likert scale ranging from ‘Strongly agree’
to “‘Strongly disagree’. The recalculated reliability coefficient of the scale was .96. The high scores obtained from
the scale means that student academic self-efficacy level is high.

Reflective Thinking Scale

Kember et al. (2000) originally developed reflective thinking scale, and it was adopted into Turkish Language by
Cigdem and Kurt (2012) so as to measure reflective thinking skill levels of students. Reflective thinking scale was
quantified by using 16 items in 4 dimensions. These dimensions are as follows: Habitual action (4 items),
Understanding (4 items), Reflection (4 items) and Critical reflection (4 items). The items were coded using a five-
point Likert scale ranging from ‘Certainly Agree’ to ‘Certainly Disagree’. The recalculated reliability coefficient
of the scale was .89. The high scores obtained from the scale means that student reflective thinking skill level is
high.

Problem-Solving Inventory

Heppner and Peterson (1982) originally developed problem-solving inventory, and it was adopted into Turkish
Language by Sahin, Sahin and Heppner (1993) so as to measure problem-solving skill levels of students. Problem-
solving inventory was quantified by using 32 items. These dimensions are as follows: Impulsive style, Reflective
style, Avoidant style, Monitoring, Problem-solving confidence and Planfulness. The items were coded using a six-
point Likert scale ranging from ‘Strongly agree’ to ‘Strongly disagree’. The recalculated reliability coefficient of
the scale was .86. The high scores obtained from the scale means that student problem-solving skill is low.

Metacognitive Awareness Inventory

Schraw and Dennison (1994) originally developed metacognitive awareness inventory, and it was adopted into
Turkish Language by Akin, Abaci and Cetin (2007) so as to metacognitive awareness levels of students. The scale
was quantified by using 52 items in 8 dimensions. These dimensions are as follows: Declarative knowledge (8
items), Procedural knowledge (4 items), Conditional knowledge (5 items), Planning (7 items), Monitoring (8
items), Evaluation (6 items), Debugging (5 items) and Information management (9 items). The items were coded
using a five-point Likert scale ranging from ‘S-always true’ to ‘l-always false’. The recalculated reliability
coefficient of the scale was .99. The high scores obtained from the scale means that student metacognitive
awareness level is high.

Process and Data Collection

Moodle learning management system (LMS) was used as the flipped learning environment in the research. Within
the context of flipped classroom, students were prepared for the weekly lecture videos opened via LMS before
coming to class. When the students came to the lesson, they applied the weekly lesson practices. The Forum tool
is integrated in the LMS environment so that students can share information and help each other. Students made
discussions about the course in this environment. The teacher participated in the discussions in the forum
environment. Thus, student-teacher interaction was established. Discussions in the forum environment were on
course topics and applications. Thus, it was attempted to create student-content interaction. Students also had
discussions among themselves in this environment. The student-student interaction was tried to be created both by
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participating in the discussions and by observing the discussions between other students. Student-student, student-
teacher and student-content interactions in the learning environment contributed to the formation of the community
of inquiry.

Since the research was conducted in a flipped learning environment, learning analytics were also obtained in two
contexts. The first is the online learning phase, which is the first phase of the flipped learning process. LMS usage
behaviors of students related to this process as an online learning environment were examined. The second stage
of flipped learning is the application process in a face-to-face classroom environment. During the application
process, students used the forum environment of LMS to help and share information. In this context, learning
analytics related to using the forum environment were obtained. The frequency of students' entry into the LMS
environment, the number of reviews of the course materials (video, e-book, lecture notes, etc.), their participation
in the discussion environment were taken from the log data of the LMS weekly, and the results were reported as
learning analytics. Based on the results of the learning analytics, the teacher prepared individualized
recommendation and guidance messages for each student. Learning analytics results and individualized
recommendation and guidance messages were sent to the student from the messaging area of the LMS.
Recommendation and guidance messages were prepared by the researcher considering the learning analytics
reports. The content of these messages has been prepared to enable students to understand learning analytics reports
more easily. In addition, the teacher reported the deficiencies he saw based on learning analytics reports in these
messages and made suggestions for eliminating these deficiencies. These reports were sent to the student at the
end of the week. Similar practice continued every week for 12 weeks. Thus, structural relationships between
students' learning outcomes were tried to be revealed in a learning environment and atmosphere supported by
recommendation and guidance messages based on learning analytics. At the end of the 12-week process, data
collection tools were applied to the students and their perceptions about the learning environment were tried to be
determined. The structure of recommendation and guidance messages based on learning analytics is shown in

Figure 2.
| ﬁ\ N /\th
/ guidance m 5 A |

Learning analytics |y based on teacher's | A Feedback
[y

reports ! l \ learning analytics

Figure 2. The structure of recommendation and guidance messages based on learning analytics

Data Analysis

Before performing the data analysis, the statistical assumptions and requirements of Structural Equation Modelling
(SEM) were tested. To do this, data set were examined in terms of sample size, normality, linearity and multi-
linearity so as to test the availability for SEM. After analysis, data set was found as convenient to conduct SEM
for data analysis. So as to examine the distribution of the data set, skewness (lack of symmetry) and kurtosis
(pointiness) values were checked. In a normal distribution of a given data set, these parameters should be between
the range from +1 to -1. In this regard, the results showed that the data set had a normal distribution. For testing
the suitability of sample size and the data set, KMO (Kaiser-Meyer-Olkin) coefficient and Barlett Sphericity test
were conducted. Hair, Anderson, Tatham and Black (2006) note that the indicators of the data set for factor analysis
are that KMO coefficient must be higher than .60 and that Barlett’s test of sphericity must be statistically
significant. KMO coefficient was calculated as .93 for community of inquiry scale, .86 for academic self-efficacy
scale, .88 for reflective thinking scale, .92 for problem-solving inventory and .91 for metacognitive awareness
inventory. The data in this present study were found as suitable for factor analysis since these values are higher
than .60. Barlett’s test of sphericity was found as statistically significant for scales (p< .05). Thus, the
questionnaires were deemed suitable for factor analysis. Multivariate correlation analysis was conducted to
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examine the structural relations among community of inquiry scale, academic self-efficacy scale, reflective
thinking scale, problem-solving inventory, metacognitive awareness inventory and to test the hypotheses that have
been formulated. Then, principal component analysis (PCA) was employed to discover the structural relations
among the scales. Descriptive statistics (e.g., frequency, percentage, correlation) and SEM analysis were carried
out in data analysis. So as to examine if the proposed model fits the data, Chi-square (x?) Goodness of Fit Test,
RMSEA, NFI, NNFI, CFI, GFI and AGFI values were calculated.

Research Ethics

The author declares that the research has no unethical problems, and that they observe the research and publication
ethics.

Findings

Students’ responses to community of inquiry scale, academic self-efficacy scale, reflective thinking scale,
problem-solving inventory and metacognitive awareness inventory

Descriptive statistics, determined from students’ responses to above variables, are presented in Table 1.

Table 1. Descriptive statistics

Scales Number Minimum Maximum X sd X /k
of items score score
Community of Inquiry Scale 34 68.00 136.00 102.15 13.85 3.00
Teaching presence 13 26.00 52.00 39.95 541 3.07
Social presence 9 13.00 36.00 26.22 4.35 2.91
Cognitive presence 12 21.00 48.00 35.97 5.46 3.00
Academic Self-Efficacy Scale 33 75.00 165.00 115.21 18.85 3.49
Social status 10 20.00 50.00 34.45 6.19 3.45
Cognitive applications 19 43.00 95.00 67.24 10.98 3.54
Technical skills 4 6.00 20.00 13.51 2.96 3.38
Reflective Thinking Scale 16 42.00 72.00 54.07 6.17 3.38
Habitual action 4 8.00 17.00 12.32 2.07 3.08
Understanding 4 10.00 20.00 14.43 2.10 361
Reflection 4 10.00 20.00 14.21 2.05 3.55
Critical reflection 4 5.00 18.00 13.10 2.00 3.28
Problem-solving Inventory 32 96.00 158.00 121.76 14.39 3.81
Impulsive style 9 14.00 49.00 31.64 7.24 3.52
Reflective style 5 5.00 30.00 20.38 4.70 4.08
Avoidant style 4 4.00 24.00 16.97 5.00 4.24
Monitoring 3 3.00 18.00 12.05 3.05 4.02
Problem-solving confidence 6 11.00 36.00 24.25 4.47 4.04
Planfulness 4 4.00 24.00 16.48 3.88 4.12
Metacognitive Awareness 52 52.00 260.00 188.41 37.50 3.62
Inventory
Declarative knowledge 8 8.00 40.00 29.30 5.96 3.66
Procedural knowledge 4 4.00 20.00 14.40 3.26 3.60
Conditional knowledge 5 5.00 25.00 18.36 3.80 3.67
Planning 7 7.00 35.00 25.33 5.14 3.62
Monitoring 8 8.00 40.00 28.56 6.07 3.57
Evaluation 6 6.00 30.00 21.68 4.76 3.61
Debugging 5 5.00 25.00 18.21 3.70 3.64
Information management 9 9.00 45.00 32.56 6.64 3.62

As shown in Table 1, the average score of the participants in community of inquiry scale was 102.15 (3.00 out of
4), while that of is academic self-efficacy scale was 115.21 (3.49 out of 5). It was calculated as 54.07 (3.38 out of
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5) in reflective thinking scale, the average score of the participants in problem-solving inventory was 121.76 (3.81
out of 6), while that of is metacognitive awareness inventory was 188.41 (3.62 out of 5). Correspondingly, it can
be noted that scores of community of inquiry scale were at high level, whereas those of academic self-efficacy
scale, reflective thinking scale, problem-solving inventory and metacognitive awareness inventory were at
moderate level.

Relations between students’ community of inquiry scale, academic self-efficacy scale, reflective thinking
scale, problem-solving inventory and metacognitive awareness inventory

To investigate into the relations among community of inquiry scale, academic self-efficacy scale, reflective
thinking scale, problem-solving inventory, metacognitive awareness inventory, the Pearson correlation
coefficients have been conducted.

Table 2. Correlations between community of inquiry scale, academic self-efficacy scale, reflective thinking
scale, problem-solving inventory and metacognitive awareness inventory

Community  Academic  Reflective  Problem- Metacognitive
of Inquiry  Self-Efficacy = Thinking solving Awareness

Scale Scale Scale Inventory Inventory
Community of Inquiry Scale ; !
. r 428" 1
Academic Self-Efficacy Scale P 000
. - r 342" 419™ 1
Reflective Thinking Scale P 000 000
. r 287 A452* .198" 1
Problem-solving Inventory P 000 000 032
Metacognitive Awareness r 364" .644™ 409" 667 1
Inventory p .000 .000 .000 .000

“*Correlation is significant at the .01 level (2-tailed);
*. Correlation is significant at the 0.05 level (2-tailed).

As shown in Table 2, the correlation coefficients between scores of Community of Inquiry Scale and those of other
scales were found as Community of Inquiry Scale - Academic Self-Efficacy Scale (r=.428, p<.01), Community of
Inquiry Scale - Reflective Thinking Scale (r=.342, p<.01), Community of Inquiry Scale - Problem-solving
Inventory (r=.287, p<.01) and Community of Inquiry Scale - Metacognitive Awareness Inventory (r=.364, p<.01).
As noted by Pallant (2001), r = .10 to .29 demonstrates a small; r = .30 to .49 demonstrates a moderate; r = .50 to
1.0 demonstrates a strong relation. These findings clearly indicate that there is a moderate relationship between
Community of Inquiry Scale - Academic Self-Efficacy Scale, Community of Inquiry Scale - Reflective Thinking
Scale as well as Community of Inquiry Scale - Metacognitive Awareness Inventory. Community of Inquiry Scale
- Problem-solving Inventory shows a small relationship.

The correlation coefficients between scores of Academic Self-Efficacy Scale and those of other scales were found
as Academic Self-Efficacy Scale - Reflective Thinking Scale (r=.419, p<.01), Academic Self-Efficacy Scale -
Problem-solving Inventory (r=.452, p<.01) and Academic Self-Efficacy Scale - Metacognitive Awareness
Inventory (r=.644, p<.01). These findings clearly indicate that there is a moderate relationship between Academic
Self-Efficacy Scale - Reflective Thinking Scale as well as Academic Self-Efficacy Scale - Problem-solving
Inventory. Academic Self-Efficacy Scale - Metacognitive Awareness Inventory shows a strong relationship.

The correlation coefficients between scores of Reflective Thinking Scale and those of other scales were found as
Reflective Thinking Scale - Problem-solving Inventory (r=.198, p<.05) and Reflective Thinking Scale -
Metacognitive Awareness Inventory (r=.409, p<.01). These findings clearly indicate that there is a small
relationship between Reflective Thinking Scale - Problem-solving Inventory and moderate relationship between
Reflective Thinking Scale - Metacognitive Awareness Inventory.

The correlation coefficients between scores of Problem-solving Inventory - Metacognitive Awareness Inventory
(r=.667, p<.01). These findings clearly indicate that there is a strong relationship between Problem-solving
Inventory - Metacognitive Awareness Inventory.
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Path Analyses with SEM Technique

In the stage of SEM analysis, path analysis was employed to assess the structural model that specified the relations
among the latent constructs. The SEM path analysis results are presented in Figure 3. The results of SEM report
an X?/df of 2.02, a RMSEA of .095, an NFI of .96, an NNFI of .96, a CFI of .98, an IFI of .98 and a GFI of .93.
The indices exhibit an acceptable fitness in terms of the structural model proposed in this study.

Table 3. Evaluation of model fit indices

Fit Index Criteria for acceptable fit  Model Resource
Value
(standard)
x?/df 0<x*df<3 2.02 Kline (2005), Sumer (2000)
RMSEA 0 <RMSEA <.08 .095 Hooper, Coughlan, & Mullen (2008)
NFI .90 <NFI < 1.00 .96 Thompson (2004)
NNFI .90 < NNFI < 1.00 .96 Tabachnick and Fidell (2007)
CFI 90 <CFI<1.00 .98 Tabachnick and Fidell (2007)
IFI 90 <IF1<1.00 .98 Tabachnick and Fidell (2007)
GFI 90 <GFI<1.00 .93 Tabachnick and Fidell (2007), Miles and Shevlin (2007)

Reflective
Teaching Presence Thinking

Metacognitive

Community . Academic Awareness

Social Presence Sl Self-Efficacy

Problem

Solving
Cognitive Presence

Figure 3. Research hypotheses and structural relationships between variables

That the structural model in Figure I shows that community of inquiry is related to students’ academic self-efficacy.
The correlation coefficient was f=.43 (R?=.18). Also, students’ academic self-efficacy is linked to reflective
thinking. The correlation coefficient was f=.42 (R?=.18). Following this, academic self-efficacy is related to
problem solving. The correlation coefficient was =.45 (R?>=.20). Reflective Thinking is linked to metacognitive
awareness. The correlation coefficient was p=29 (R?>=.17). Following this, problem-solving is related to
metacognitive awareness. The correlation coefficient was f=.61 (R*=.45). The path coefficient, t-value and
acceptance/rejection of the hypotheses are shown in Table 4.

Table 4. Structural path coefficients for proposed model

Hypothesis  Relationships between constructs Path t-Value Supported?
coefficient

H1 Community of Inquiry = Academic Self-Efficacy 43 5.03 Yes

H2 Academic Self-Efficacy Scale —»Reflective Thinking 42 4.90 Yes

H3 Academic Self-Efficacy Scale —»Problem-solving 45 5.38 Yes

H4 Reflective Thinking —» Metacognitive Awareness 29 4.36 Yes

H5 Problem-solving —» Metacognitive Awareness .61 9.23 Yes

86



Flipped Learning Environments Supported by Learning Analytics Feedback

When Table 4 is examined, it is seen that all hypotheses have been accepted. In noting this, problem-solving and
metacognitive awareness have the highest correlation coefficient. And reflective thinking and metacognitive
awareness have the lowest correlation coefficient.

Discussion and Conclusion

In this study, it was investigated how giving personalised recommendation and guidance to learners in the flipped
classroom environment supported by learning analytics affects the learning ecosystem. Accordingly, weekly
recommendation and guidance messages based on learning analytics were sent to the learners via the messaging
tool of LMS. At the end of the research process, students' community of inquiry, academic self-efficacy, reflective
thinking, problem-solving and metacognitive awareness levels were examined. In addition, the structural
relationships between these variables were examined. As a result of the research, students' community of inquiry
levels are high; academic self-efficacy, reflective thinking, problem-solving and metacognitive awareness levels
were found to be moderate.

When the relationships between variables were examined, it was seen that there was a strong relationship between
academic self-efficacy with metacognitive awareness, problem-solving with metacognitive awareness. It can be
said that the relations between other structures are at a medium level. When current research is examined, it is seen
that the research findings are consistent with the literature. Karaoglan Yilmaz (2017) concluded that there is a
moderate relationship between students' self-efficacy and community of inquiry in a flipped classroom setting. In
Shea and Bidjerano (2010) study, it was observed that there was a significant relationship between self-efficacy
and social presence, cognitive presence, and teaching presence structures. Based on these results, it is possible to
develop students' social presence, cognitive presence, and teaching presence with personalized recommendation
and guidance messages based on learning analytics. With the rise of the community of inquiry, it will be possible
to improve the students' academic self-efficacy. Environments such as flipped learning and online learning are
environments that require the self-directed learning skills of the students to be employed, and students' self-directed
learning skills may be low in these environments. It will be possible to develop academic self-efficacy by providing
personalized support to students with personalized recommendation and guidance messages based on learning
analytics.

According to the results of the research, the development of students' academic self-efficacy affects students'
reflective thinking skills and problem-solving skills positively. Phan (2007, 2014) concluded that self-efficacy
significantly influences reflective thinking. Kim (2014) concluded that academic self-efficacy significantly
affected problem-solving skills. Based on these results, it can be said that the instructional interventions to be
developed to improve students 'academic self-efficacy with learning analytical feedbacks can improve students'
reflective thinking skills and problem-solving skills. As a result, it can be said that students' metacognitive
awareness can improve. This research was carried out in a flipped learning environment. The effect of personalized
recommendation and guidance feedback based on learning analytics can be demonstrated experimentally by
conducting experimental studies in future research. In addition, similar research can be carried out for online
learning environments and the results can be compared.
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Genis Ozet
Giris

Son yillarda ¢evrimigi 6grenmeye yonelik ilgi giderek artmaktadir. Arastirmalar ¢evrimigi programlara kayit olan
Ogrenci sayisinin katlanarak arttigini gostermektedir (Dunnam, 2018). Cevrimi¢i kurslarin artmasityla birlikte,
cevrimi¢i dgrenim ortamlarinda etkili 6grenmeyi saglamak ve 0grenme ortamlarini buna gore yapilandirmak
onemlidir. Her ne kadar ¢evrimigi derslerin ve bu kurslara kayit olan 6grenci sayisinin hizla artmasina ragmen her
Ogrencinin c¢evrimic¢i 0grenmede basarilt olamadigi belirtilmektedir (Kentnor, 2015). Bu nedenle, ¢evrimigi
6grenmeden istenilen basarinin elde edilebilmesi i¢in her &grencinin ihtiyacina yanit verebilmek, ¢evrimici
Ogrenmeyi bireysellestirebilmek gereklidir. Ciinkii g¢evrimici 6grenmede her 6grencinin hazirbulunuslugu,
6grenme ihtiyaci farkli olabilmektedir. Cevrimici 6grenme ters-yliz 6grenme siirecinin ilk asamasi olarak kabul
edilmektedir. Ters-yliz 6grenme modeline gore, cevrimigi ders materyallerine hazirlanarak yiiz-yiize derslere gelen
ogrencilerle, yliz-yiize sinif ortaminda daha derinlemesine aktif 6grenme etkinlikleri ger¢eklestirilmektedir. Bu
baglamda Ogrenmeyi bireysellestirmesi, Ogrencilerin uygulamaya dayali daha derinlemesine etkinlikler
yapabilmesi agisindan ters-yiiz 6grenme yaklasimi, etkili 6grenmeyi saglamada ise yarar bir yaklasim olarak kabul
edilmektedir. Bununla beraber ters-yiiz 6grenme modelinde dgrencinin basarili olabilmesi igin dersin 6n kosulu
olan ¢evrimi¢i ders siireglerini basari ile tamamlamasi gerekmektedir (Karaoglan Yilmaz, 2017).

Son yillarda ¢evrimi¢i 6grenme ortamlarinda kullanimi yaygilasmaya baslanan 6grenme analitikleri, ¢cevrimici
ogrenmenin bireysellestirilmesinde kullamlabilecek araclardan biridir. Ogrenme analitikleri; Ogrencilerin
cevrimigi kurslardaki etkilesimlerini inceleme, onlari izleme, basarisizlik riski tasiyan dgrencileri tespit etme ve
dgrencinin cevrimigi davraniglarmi analiz etme firsatlar1 saglar. Ogrenme analitikleri ile dgrencinin 6grenme
siireci ve davramglari ile ilgili rapor verilebilmektedir. Ogretmende bu rapor dogrultusunda ogrenciye
geribildirimler saglayarak 6grenme siire¢ ve sonuglarini iyilestirmeye yonelik tedbirler alabilmektedir. Boylece
ogrenciler gevrimi¢i 6grenmede sorgulama toplulugu algisi, akademik 6z-yeterlik, yansitict diigsiinme becerisi,
problem ¢6zme becerisi ve ustbilissel farkindalik gibi iist diizey becerileri ise kosabilecektir. S6z konusu
becerilerin ise kosulmasi ile daha etkili ve verimli bir 6grenme ortaminin olusturulabilecegi diisiiniilmektedir.
Ancak bu bir varsayimdir. Literatiir incelendiginde 6grenme analitiklerinin kullanildig1 ¢evrimigi 6grenme
ortaminda dgrencilerin sorgulama toplulugu algisi, akademik 6z-yeterlik, yansitic1 diisiinme becerisi, problem
¢dzme becerisi ve Ustbiligsel farkindalik becerilerinin ne diizeyde oldugu ve bunlar arasinda nasil bir yapisal iligki
oldugu merak edilen bir noktadir.

Bu dogrultuda bu arastirmada 6gretmenin 6grenme analitiklerine dayali olarak 6grencilere tavsiye ve yonlendirme
geribildirimlerinin sagladigi ters-yliz 6grenme ortamindaki Ogrencilerin iist diizey becerileri belirlenmeye
calisilmigtir. Bu amagla 6grencilerin sorgulama toplulugu algisi, akademik 6z-yeterlik, yansitict diisiinme becerisi,
problem ¢6zme becerisi ve listbiligsel farkindalik durumlari belirlenmis ve bunlar arasindaki yapisal iligkiler ortaya
konulmaya calisilmistir. Bu arastirma, 6grenme analitiklerine dayali tavsiye ve yonlendirme geribildirimlerinin
kullanildig: ters-yiiz 6grenme ortamlarinda 6grencilerin iist diizey becerilerinin diizeyini belirlemesi ve bu
degiskenleri modellemesi agisindan yeni ve 6zgiin bir degere sahiptir. Arastirma sonuglarinin ters-yiliz 6grenmede
6grenme analitiklerinin kullanimu ile ilgili arastirma akigini ve derinligini artiracagi diisiiniilmektedir.

The Society for Learning Analytics Research (SOLAR), 6grenme analitigini “hem 6grenmenin hem de 6gretimin
kalitesini arttirmak i¢in 6grenme siirecinde olusturulan verilerin toplanmasi ve analizi” olarak tanimlar (Siemens,
Dawson, & Lynch, 2013). Gulbahar ve Ilgaz (2014) tarafindan belirtildigi gibi, cevrimici 6grenmeyi gelistirmek
icin 6grenci davranisini incelemek igin gerekir. Bunu yapabilmek i¢in de 6grenme analitiklerinin 6énemli bir
potansiyeli bulunmaktadir.

Ogrenme analitikleri 6grencilerin grenme ydnetim sistemi kullanim sonucu iiretilen log verilerin analizi ile elde
edilmektedir. Bu veriler 6grencilerin 6grenme yonetim sistemi kullanim sikliklari, 6grenme yonetim sistemi
kullanim zamanlari, ders igeriklerini (video, e-kitap vb.) goriintileme durumu ve sikligi, 6grencilerin e-
siavlardan/alistirmalardan elde ettigi skorlar, 6grenci-6grenci etkilesimi, 6grenci-6gretmen etkilesimi ile ilgili
olabilmektedir. Ogrenme analitiklerine dayali elde edilecek bu raporlamalar giinliik, haftalik, aylik ya da donemlik
olabilmektedir. Boylece dgrencilerin gelisimini ve davraniglarini boylamsal olarak inceleyebilmek miimkiin hale
gelmistir (Ma, Han, Yang, & Cheng, 2015).

Ogrenme analitiklerinin saglayabilecegi bircok potansiyel fayda bulunmaktadir. Ogrenme analitikleri ¢evrimigi
O0grenme ortamlarinda dgrencilerin dogal davraniglart hakkinda veri toplanma, analiz etme, yorumlama igin
firsatlar sunar (Corrin ve dig., 2016). Boylece 6grencilerin ¢evrimici 6grenme ortamindaki davranislarini anlama
hakkinda fikir verir. Cevrimici Ogrenme ortamindaki verilerin analiz edilmesi, egitmenlerin, &6gretim
tasarimcilarinin ve yoneticilerin, gézlemlenemeyen davranig kaliplarini ve 6grenme siirecinin altinda yatan
bilgileri arastirmasini saglar (Agudo-Peregrina ve dig., 2014; Gasevi¢ ve dig.,, 2016). Yoneticiler, 6grenme
analitigi tarafindan saglanan kanita dayali bilgilere dayanarak kararlar alabilir. Karar verebilmeyi kolaylastirma,
¢evrimigi derslerin giiglii ve zayif yonleri hakkinda fikir sahibi olabilme, 6grenci basarisini tahmin etme, 6grenme
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eksiklerini ve hatalarini belirleme, kurslar ve programlar hakkinda bilgi vermesi, 6gretimi bireysellestirme, risk
altindaki 6grencinin erken tespiti ve Ogrencilerin izlenmesi 6grenme analitiklerinin baglica faydalarindandir
(Gasevi¢, Dawson, Rogers, & Gasevic, 2016; Marks ve dig., 2016; Siemens ve dig., 2013). Ornegin egitmenler
ogrencilerin sisteme giriglerini ve 6grencilerin ders igerigi ile etkilesimlerini gozlemlediklerinde, gelecekteki
Ogrenci basarisini veya basarisizligini gergek zamanl veri formatinda tahmin edebilirler (Avella ve dig., 2016;
Dietz-Uhler & Hurn, 2013).

Marks ve dig. (2016)’ne gore Ogrenme analitikleri hedeflere ulasilip ulasilmadiginin degerlendirilmesi,
ogrencilerin performanslarinin karsilastirilmasi, 6gretim programinin etkililiginin analiz edilip degerlendirilmesi
noktasinda &nemli bilgiler saglamaktadir. Ogrenme analitikleri ders bazli, program bazli, fakiilte bazli performans
degerlendirmesine olanak sagladigi gibi &grenciler performanslarinin karsilastirilmasinda, dgrencinin siireg
boyunca kendi performans gelisiminin izlenmesine de olanak tanimaktadir. Avella ve dig. (2016) 6grenme
analitigi kullanmanin su faydalarini tanimladilar: (1) ders hedeflerini belirleme, (2) miifredat gelistirme, (3)
ogrencilerin 6grenim ¢iktilarini, davranis ve siireglerini analiz etme, (4) kisisellestirilmis 6grenme ortami
olusturma, (5) 6gretmenin performansini gelistirme, (6) egitim sonrasi istihdam ve (7) 6grenme analitigi arastirma
toplulugunu gelistirme.

Ogrencilerin 6grenmesini dngdrmek ve etkili geribildirim saglamak, grenme analitiklerinin iki nemli yararidir.
Greller ve Drachsler (2012), 6grenme analitiginin en biiyiik yararinin, 6gretmen-ogrenci iliskilerini gelistirmeye
sagladigi yarar oldugunu belirtti. Bu baglamda 6gretmenlerin etkili geribildirimler saglamalarinda 6grenme
analitikleri énemli bir isleve sahiptir. Ogrenme analitikleri kullanarak &grencilerin dgrenme davranislari ve
dgrenme siireg ve sonuglart hakkinda 6gretmenler bilgi elde edebilmektedir. Ogretmenler bu bilgileri analiz ederek
ogrencilerin 6grenme eksiklerini ve ihtiyaclarini belirleyebilmektedir. Bu dogrultuda da oOgrenciye ozgii
kisisellestirilmis geribildirimler saglayarak 6grencinin 6grenme siire¢ ve sonuglarini gelistirmeye yonelik tavsiye
ve yonlendirmelerde bulunulabilmektedir. Ogrenme analitiklerine dayali bu kisisellestirilmis tavsiye ve
yonlendirme geribildirimleri dogrultusunda 6grenci 6grenme siire¢ ve performansini gelistirmeye calisabilecektir.
Boylece dgrencinin ¢evrimici 6grenme ortaminda siklikla yasadigi ne yapacagini bilememe, digsal destek ve
yonlendirmeye ihtiya¢ duyma, 6grenme ortaminda kaybolma gibi sorunlarin dniine gecilebilecektir. Bir bakima
¢evrimi¢i 6grenme ortamlar1 6grencilerin 6z-ydnetimli 6grenme becerilerinin gelisimine katki saglayabilecektir.
Bu da 6grenmenin etkililigi, verimliligini ve gekiciligini artirabilecektir.

Ters-yliz 0grenme ortamlarinda &grenme analitiklerine dayali tavsiye ve ydnlendirme geribildirimlerinin
kullaniminin dgrencilerin iist diizey diisiinme becerilerini nasil etkiledigi ise merak edilen bir noktadir. Literatiir
incelendiginde bu arastirilmasi gereken bir bosluk olarak karsimiza ¢ikmaktadir. Bu dogrultuda arastirma
kapsaminda 6grenme analitiklerine dayali tavsiye ve yonlendirme geribildirimlerinin saglandigi 6grenme
ortaminda 6grencilerin sorgulama toplulugu algisi, akademik 6z-yeterlik, yansitict diisiinme becerisi, problem
¢ozme becerisi ve istbiligsel farkindalik durumlart belirlenmis ve bunlar arasindaki yapisal iliskiler ortaya
konulmaya ¢aligilmustir.

Yontem

Iliskisel bir ¢alisma olarak tasarlanan bu arastirma modeli, arastirmacilarin bagimsiz ve bagimli degiskenler
arasindaki iliskileri aragtirmasini saglamay1 amaglamaktadir (Creswell, 2008). 2017-2018 egitim-dgretim yilinda
giiz doneminde bir devlet iiniversitesinde analitik 6grenmenin destekledigi saygin smif dgretimi yaklagimiyla
bilgisayar I dersini alan toplam 117 iiniversite 6grencisi bu ¢alismaya hazirlanmistir. Katilimcilarin yaglari 18-25
arasinda degismekte olup, yas ortalamasi 18,92'dir. Erkek katilimecilar % 28.2 (n=33), kadin katilimcilar ise
orneklemin % 71.8'ini (n=84) olusturmustur. Cagdas Tiirk Lehgeleri, Tiirk Dili Egitimi, Siyaset Bilimi ve Kamu
Yonetimi alanlarinda katilimeilar egitim gérmektedir. Bu ¢alismada veri toplama araci olarak kisisel bilgi formu,
arastirma toplulugu 6lcegi, akademik 6z-yeterlik 6lgegi, yansitict diisiinme 6lgegi, problem ¢dzme envanteri ve
iistbiligsel farkindalik envanteri kullanilmisgtir.

Arastirmada ¢evrimici 6grenme ortami olarak Moodle 6grenme yonetim sistemi kullanilmigtir. Ters-yiiz 6grenme
baglaminda 6grenciler derse gelmeden Once 0grenme yonetim sistemi iizerinden haftalik olarak agilan ders
videolarina hazirlanmistir. Ogrenciler derse geldiklerinde ise haftalik ders konusu ile ilgili uygulamalart
gerceklestirmislerdir. Ogrencilerin kendi aralarinda bilgi paylasimi yapabilmeleri, yardimlasabilmeleri icin
6grenme yonetim sistemi ortamima forum araci entegre edilmistir. Ogrenciler dersle ilgili tartismalar1 bu ortamda
gerceklestirmistir. Ogrencilerin 6grenme yénetim sistemine giris sikliklar1, ders materyallerini (video, e-kitap, ders
notu vb.) inceleme sayilari, tartigma ortamina katilim durumlari haftalik olarak log verilerden alinarak incelenmis
ve sonuglar grenme analitigi olarak raporlanmistir. Ogrenme analitigi sonuglarina dayali olarak dgretmen her
ogrenci icin bireysellestirilmis tavsiye ve yonlendirme mesajlar1 hazirlamistir. Ogrenme analitigi sonuglari ve
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bireysellestirilmis tavsiye ve yonlendirme mesajlari 6grenme yonetim sisteminin mesajlagma alanindan 6grenciye
gonderilmistir. Bu raporlar ilgili haftanin sonunda 6grenciye gonderilmistir. Her hafta benzer uygulama 12 hafta
boyunca devam etmistir. 12 haftalik siire¢ sonunda 6grencilere veri toplama araglari uygulanmig ve 6grenme
ortamina iligkin algilari belirlenmeye c¢alisilmigtir. Arastirma kapsaminda &grenme analitiginin sonuglarina
dayanarak, 6gretmen her 6grenci icin bireysellestirilmis tavsiye ve rehberlik mesajlar1 hazirlamistir.

Bulgular, Tartisma ve Sonu¢

Bu arastirmada 6grenme analitikleri ile desteklenmis ters-yiiz 6grenme ortaminda 6grenenlere bireysellestirilmis
tavsiye ve yonlendirmelerde bulunmanin &grenme ekosistemini nasil etkiledigi incelenmistir. Bu dogrultuda
Ogrenenlere 6grenme yonetim sisteminin mesajlagma araci iizerinden 6grenme analitiklerine dayali haftalik tavsiye
ve yonlendirme mesajlart gonderilmistir. Arastirma siireci sonunda 6grencilerin sorgulama toplulugu algisi,
akademik 6z-yeterlik, yansitic1 diislinme becerisi, problem ¢6zme becerisi ve iistbiligsel farkindalik diizeyleri
incelenmistir. Ayrica bu degiskenler arasindaki yapisal iliskiler incelenmistir. Arastirma sonucunda 6grencilerin
sorgulama toplulugu diizeylerinin yiiksek; akademik 6z-yeterlik, yansitici diisiinme becerisi, problem ¢ézme
becerisi ve iistbiligsel farkindalik diizeylerinin ise orta oldugu goriilmiistiir.

Degiskenler arasi iligkiler incelendiginde ise akademik 6z-yeterlik ile iistbiligsel farkindalik, problem ¢dzme
becerisi ile iistbiligsel farkindalik arasinda giiglii diizeyde bir iliski oldugu goriilmistiir. Diger yapilar arasindaki
iliskilerin ise orta diizeyde oldugu sdylenebilir. Literatiir incelendiginde arastirma bulgularinin literatiir ile
tutarlilik gosterdigi goriilmektedir. Karaoglan Yilmaz (2017) arastirmasinda ters-yliz Ogrenme ortamda
6grencilerin 6z-yeterlik ile sorgulama toplulugu algisi arasinda orta diizeyde bir iligki oldugu sonucuna ulagsmistir.
Shea ve Bidjerano (2010) arastirmasinda ise 6z-yeterlik ile sosyal bulunusluk, biligssel bulunusluk, 6gretimsel
bulunusluk yapilart arasinda anlamli iliski oldugu goriilmiistiir. Bu sonuglardan hareketle 6grenme analitiklerine
dayali kisisellestirilmis tavsiye ve yonlendirme mesajlari ile 6grencilerin sosyal bulunusluk, biligsel bulunusluk,
ogretimsel bulunusluk algilarin1 gelistirebilmek miimkiindiir. Sorgulama toplulugu algisinin yiikselmesi ile de
ogrencilerin akademik 6z-yeterliklerini gelistirebilmek miimkiin olacaktir. Ters-yiiz 6grenme, ¢evrimig¢i grenme
gibi ortamlar &grencilerin 6z-yonetimli 6grenme becerilerinin ise kosulmasini gerektiren ortamlardir ve bu
ortamlarda yonetimli Ogrenme becerileri gelismemis &grencilerin akademik &z-yeterlikleri de diisiik
olabilmektedir. Ogrenme analitiklerine dayali kisisellestirilmis tavsiye ve yonlendirme mesajlari ile dgrencilere
kisisellestirilmis destek saglayarak akademik 6z-yeterliklerini gelistirebilmek miimkiin olabilecektir.

Arastirmanin sonucuna gore dgrencilerin akademik 6z-yeterliklerinin gelismesi ise 6grencilerin yansitic diiglinme
becerilerini ve problem ¢dzme becerilerini olumlu yonde etkilemektedir. Phan (2007, 2014) arastirmalarinda 6z-
yeterligin yansitict diisiinmeyi anlamli sekilde etkiledigi sonucuna ulagmistir. Kim (2014) aragtirmasinda
akademik 6z-yeterligin problem ¢6zme becerilerini anlamli sekilde etkiledigi sonucuna ulagmistir. Bu sonuglardan
hareketle 6grenme analitigi geribildirimleri ile &grencilerin akademik &z-yeterliklerini gelistirmeye yonelik
yapilacak 6gretimsel miidahalelerin dgrencilerin yansitici diisiinme becerilerini ve problem ¢6zme becerilerini
gelistirebilecegi soylenebilir. Bunun sonucunda 6grencilerin iistbiligsel farkindaliklarinin da gelisebilecegi
sOylenebilir.

Bu arastirma ters-yliz Ogrenme ortamda gerceklestirilmistir. Gelecek arastirmalarda deneysel caligmalar
gerceklestirilerek 6grenme analitigine dayali kisisellestirilmis tavsiye ve yonlendirme geribildirimlerinin etkisi
deneysel olarak ortaya konulabilir. Ayrica benzer arastirma ¢evrimici 6grenme ortamlar igin gerceklestirilerek
sonuglar karsilastirilabilir.
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