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Abstract  The purpose of the study is to identify the 
effect of a metacognition-based instructional practice on 
metacognitive awareness of prospective teachers. The 
study has been carried out through “Pre-test – Post-test 
Control Group Model” which is one of the models in 
experimental design. The study group consists of 44 
prospective teachers having education at Department of 
Turkish Language Education at a State University selected 
for either experimental or control group according to the 
result of the cluster analysis. For the experimental group, a 
metacognitive-based instructional practice has been carried 
out. On the other hand, current education schedule has been 
followed for the control group. “Metacognitive Awareness 
Scale” has been used as a data collection tool. According to 
the research results, metacognitive awareness scores are 
significantly different at some sub-dimensions in favor of 
the experimental group. A metacognition-based 
instructional practice has positively affected the 
improvement of the prospective teachers. It is suggested 
that future studies should be carried out by including all 
courses at the faculties of education. 

Keywords  Metacognition, Metacognitive Awareness, 
Prospective Teacher 

1. Introduction
How human mind works, how thinking process is 

formed, how learning happens and how knowledge is 
perceived are the subjects mostly researched in the science 
world.  While metacognitive theories particularly attract 
attention at clarifying how human mind works, it has roots 
in various theories such as the conditioning related to how 
learning happens, data processing, social cognitive theory 
and constructive understanding. How individuals get the 
knowledge becomes crucial rather than what knowledge 

they get during the teaching process. Therefore, the 
paradigm of the new century is whether individuals know 
the ways of “learning how to learn” rather than what the 
individuals learn [1]. The contemporary (modern) 
orientations at the education focus more on improving the 
metacognition through a student-centered and constructive 
understanding rather than a teacher-centered traditional 
approach [2]. 

Metacognition has been first used in the field of 
education by Flavell in 1971 in order to express the 
individual’s self-control over his/ her learning and 
memorizing processes [3, 4]. Metacognition is based on 
the premise that “when the individual understands how 
his/her own metacognitive processes continue, he/she can 
take these processes in hand and use them more 
effectively by re-forming for a more qualified learning” 
[5]. Metacognition is the ability of developing a strategy 
to gain the knowledge we need, being conscious of our 
own steps and strategies during the problem solving 
period [6]. Metacognition is defined by Gelen [7] as 
“thinking systematics”, “the ability of “learning how to 
learn” points out the individual’s awareness about 
thinking and learning. Metacognition includes such talents 
as the individual’s estimating, planning, observing and 
evaluating his/her own mental processes [8]. In other 
words, metacognition is the individual’s capacity of 
controlling and directing his/ her own metacognitive 
processes [9]. According to Schunk [10], metacognition is 
high-level cognition. According to Senemoğlu [11], 
metacognition is also about noticing and realizing how a 
person learns in addition to understanding and learning 
something. Metacognition can shortly be defined as a 
person’s noticing his/her own thinking processes and 
being able to control these processes [12, 13, 14, 15, 16]. 

There are four components of metacognition; 
metacognition knowledge, metacognitive experiences, 
objectives and strategies. Metacognition knowledge is a 
child or adult’s stored knowledge about the world. This 
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knowledge is about humans to be seen as the cognitive 
creatures and refers to the various cognitive duties, 
objectives, behaviors and experiences of humans. The 
belief that a child’s arithmetical knowledge is better than 
his/her writing and punctuation knowledge can be given 
as an example to this. Metacognitive experience is 
conscious, cognitive or affective experience about any 
mental activity. The feeling you have suddenly feel when 
you do not understand what someone has said can be 
given as an example to this. Objectives (duties) address to 
the goals of a cognitive activity, and strategies refer to the 
cognition or to other behaviors applied to gain cognition 
[12]. 

Metacognition is related to such subjects as a person’s 
cognitive knowledge processes and memory, attention, 
knowledge, estimation and mistake. What is significant 
here is not how a person runs these processes, but is what 
his/her knowledge and beliefs are about those. The 
premise at the background of the studies in the 
metacognitive field is not only how individuals perceive 
the behaviors, events and aims but also, more importantly, 
about the fact that they are the organisms who recognize 
their own cognitions [13]. Metacognition requires asking 
and replying the following questions [17]: 
• What do I know about this subject? 
• Do I know what I need in order to know?  
• Do I know where I can get some information?  
• How much time am I going to need to acquire this 

knowledge?  
• What are some tactics and strategies I can use in 

learning?  
• Did I understand what I saw, heard and read?  
• How can I know whether I learned enough or not?  
• How can I find out if I do a mistake?  
• If my plan does not meet my expectations, how 

should I revise my plan? 

Students having metacognitive skills at a good level are 
the students who can think critically, solve problems and 
decide better than the ones who do not have these skills 
[18, 19, 20]. From this point of view, metacognition is 
essential for a successful learning because it enables the 
individuals to direct their own cognitive skills towards a 
higher level. Metacognition, different from the cognition, 
it starts with the awareness and increases in accordance 
with the academic success. The next step is to teach the 
strategies and more importantly is to help structuring the 
explicit knowledge about when and where these strategies 
will be used. As a third step, a flexible strategy repertoire 
can be used for making careful and regulative decisions 
that will allow the individuals plan, observe and evaluate 
their own learning. Metacognitive knowledge and 
organization can be improved through in-class training 
applications, and students can use the newly acquired 
skills to improve their performances as well [21]. 

Likewise, Flavell [12], Brown et al. [22], Garner 
&Alexander [23] and Baer Hollenstein, et al. [24] state 
that the metacognitive skills can be improved. 

Metacognition training can increase students’ own 
personal responsibility perceptions towards their 
improvement, self-confidence [25], learning motivation 
and self-efficacy [26, 27, 28]. According to the results of 
Özsoy and Ataman’s research [29], a training program in 
which metacognitive strategies are applied, develops 
students’ problem solving skills. In Bağçeci, Döş and 
Sarıca’s study [30], a significant positive correlation has 
been found between the students’ metacognitive 
awareness level and academic success grades. They have 
been highlighted that the teachers should do more 
activities to improve the metacognitive awareness. In 
Özcan’s study [31], a positive correlation has been found 
between the teachers’ use of metacognitive skills during 
their pre-service education and their use of metacognitive 
skills in their own teaching experiences. All these results 
show that metacognition is a factor increasing academic 
success. It is significant for teachers to have a high 
metacognitive awareness and do applications to develop 
metacognition in their classrooms. It is important to 
improve the metacognition levels of the prospective 
teachers to increase their awareness as well. In the light of 
this information, the effect of a metacognition-based 
instructional practice on the metacognitive awareness of 
the prospective teachers has been explored in this study. 
For this purpose, answers have been searched for the 
following questions: 
• Does the metacognitive awareness level of the 

control group increase significantly as a result of the 
current training?  

• Does the metacognitive awareness level of the 
experimental group increase significantly with a 
metacognition-based instructional practice?  

• Is there a significant difference between 
metacognitive awareness in pre-test mean scores of 
the control group and the experimental group?  

• Is there a significant difference between 
metacognitive awareness in post-test mean scores of 
the control group and the experimental group? 

2. Methods 
A quantitative method has been used in the study. The 

study has been carried out through the “Pre-test – Post-test 
Control Group Model” which is of the experimental 
designs. Also, in the Pre-test – Post-test Control Group 
Model, two groups are formed through random selection 
method. In these groups which are called as control and 
experimental, pre- and post- experiment measurements are 
carried out [32].  

 

 



722 The Effect of a Metacognition-based Instructional Practice on the Metacognitive Awareness of the Prospective Teachers  
 

Table 1.  Metacognitive awareness levels of the Experimental and Control groups 

 Groups n Mean rank Sum of ranks MWU p 

MAS Experiment 
Control 

22 
22 

25,6 
19,4 

563,5 
426,5 173,500 0,11 

 

2.1. Study Group 

The study group of the research has been selected from 
the 3rd year prospective teachers having their education at 
Department of Turkish Teaching at a State University. In 
order to identify the prospective teachers to be involved in 
the experimental and control groups, a cluster analysis has 
been carried out by taking the grades of the “Teaching 
Principles and Methods”, “Special Teaching Methods” 
and “Classroom Management” courses as a criterion. 
According to the result of the cluster analysis, 22 
prospective teachers have taken part in the experimental 
group, and 22 in the control group. Before the 
experimental application, a “Metacognitive Awareness 
Scale” (MAS) has been applied to the experimental group 
and control group, and whether there is statistically a 
significant difference between the metacognitive 
awareness levels has been identified by Mann-Whitney U 
(MWU) test. MWU test results of the experimental and 
control groups are given at Table 1.  

As can be seen from table 1, no statistically significant 
difference has been found between the experimental group 
and control group at 0,05 significance level. These results 
show that the experimental and control groups are 
equivalent to each other before the experimental 
application in terms of metacognitive awareness level.  

2.2. Experimental Process 

Experimental Process has been carried out at “Testing 
and Evaluation in Education” course and lasted for 10 
weeks. While a metacognition-based instructional practice 
has been carried out for the Experimental Group, current 
training program has been followed for the control group. 
Within the metacognition-based instructional practice, 
in-class and out-of-class activities and tasks have been 
administered. In the metacognition-based instructional 
practice, the notion of “cognition” which is particularly 
accepted as a part of metacognition, embedded with 
metacognition, and expressed as the mental process in 
which individual’s own knowledge about himself/ herself 
and others is acquired and commented has been selected as 
the baseline. The tasks towards learning the learning and 
thinking about the thinking have been included. Individuals 
are expected to do self-reflections during the metacognitive 
process with the aim of improving their metacognitive 
awareness. Therefore, reflective questions towards the 

prospective teachers’ thoughts about their own 
performances during the teaching period have been 
included. Planning, observing and evaluating stages of the 
metacognitive regulation process have been observed 
during these activities. Participants have been requested to 
share their experiences prior to, during, and following the 
tasks that they are required to accomplish. It is aimed that 
the prospective teachers define, explain, give example, 
interpret, guess, apply, summarize, argue, contact and 
inquire. Moreover, a conceptual mapping, which is 
suggested as a metacognitive skill by Daley [33] has also 
been included in the process. 

2.3. Data Collection Tool and Data Analysis 

“Metacognitive Awareness Scale” (MAS) developed as 
a data collection tool by Duman [34] has been used in the 
study. 31 items are included in the 5 point Likert Type 
scale. KMO (Kaiser-Mayer-Olkin) value of the scale has 
been measured as 0,893 and Bartlett test value has been 
measured as 4539,827 at a significance level of 0,05. 
Factor analysis shows that the scale is of 7 factors. The 
first factor is called as planning (4 items), the second 
factor as awareness (3 items), the third factor as control (4 
items), the fourth factor as regulation (4 items), the fifth 
factor as questioning (5 items), the sixth factor as 
motivation (2 items), and the seventh factor as evaluation 
(9 items). Cronbach Alpha reliability coefficients of the 
factors have respectively been found as 0,70 for the first, 
0,71 for the second, 0,67 for the third, 0,61 for the fourth, 
0,67 for the fifth, 0,54 for the sixth, and 0,80 for the 
seventh factor. The total reliability co-efficient of the 
scale has been calculated as 0,89. “Wilcoxon Signed Two 
Rank Tests” were used for the dependent groups because 
the data was not normally distributed, and 
“Mann-Whitney U Test” was used for the independent 
groups. For the data analysis, SPSS 20 package was used. 

3. Findings 
Findings of the study have been revealed in accordance 

with the research questions respectively. In order to direct 
the question “Does the metacognitive awareness level of 
the control group increase significantly as a result of the 
current training?”, “Wilcoxon Signed Two Rank Tests” 
were applied (Table 2). 
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Table 2.  Test Results of the Wilcoxon Signed Two Rank Tests of the Control Group Metacognitive Awareness Scale 

Sub-dimensions Post-test Pre-test n Mean rank Sum of ranks Z p 

Planning 

Negative Ranks 6 
9,17 
8,10 

55,00 
81,00 -0,679b 0,497 Positive Ranks 10 

Ties 6 

Awareness 

Negative Ranks 9 
10,50 
10,50 

94,50 
115,50 -0,396b 0,692 Positive Ranks 11 

Ties 2 

Control 

Negative Ranks 8 
8,81 
10,86 

70,50 
119,50 -0,991b 0,322 Positive Ranks 11 

Ties 3 

Regulation 

Negative Ranks 12 
8,38 
11,75 

100,50 
70,50 -0,657a 0,511 Positive Ranks 6 

Ties 4 

Questioning 

Negative Ranks 5 
9,20 
10,93 

46,00 
164,00 -2,230b 0,026* Positive Ranks 15 

Ties 2 

Motivation 

Negative Ranks 6 
11,50 
9,31 

69,00 
121,00 -1,064b 0,288 Positive Ranks 13 

Ties 3 

Evaluation 

Negative Ranks 8 
10,13 
10,75 

81,00 
129,00 -0,898b 0,369 Positive Ranks 12 

Ties 2 

Scale-wide 

Negative Ranks 8 
10,31 
12,18 

82,50 
170,50 -1,431b 0,152 Positive Ranks 14 

Ties 0 

   *p<.05 , b: Based on negative ranks 

As can be observed from Table 2, there is a significant 
difference between the pre-test and post-test scores related 
to the “questioning” sub-dimension of the control group 
(Z=-2,230, p<.05). When mean rank and total difference 
scores are taken into account, it can be stated that the 
observed difference is at the negative ranks. In other 
words, it is in favor of the post test scores. In the other 
sub-dimensions and the scale in general, there is no 
significant difference observed. It can be interpreted that 
these results do not have an important effect at the scale in 
general and the other sub-dimensions except the 
questioning sub-dimension of the control group.  

In order to answer the question “Does the 
metacognitive awareness level of the experimental group 
increase significantly with a metacognition-based 
instructional practice?, a Wilcoxon Signed Two Rank 
Tests has been applied (Table 3).  

According to the results presented in Table 3, there is a 
significant difference between the pre-test and post-test 
scores in “planning” (Z=-2,431 p<.05), “awareness” 
(Z=-2,656 p<.05) and “questioning” (Z=-2,686 p<.05) 
sub-dimensions of the experimental group. In the other 

sub-dimensions and the scale in general, there is no 
significant difference. When mean rank and total of the 
difference scores are taken into account, it is seen that the 
observed difference is at the negative ranks. In other 
words, it is in favor of the post-test points. These results 
can be interpreted as a metacognition-based instructional 
practice is effective on improving the metacognitive 
awareness at the “planning”, awareness” and “questioning” 
sub-dimensions.  

In order to address the question “Is there a significant 
difference between metacognitive awareness in pre-test 
mean scores of the control group and the experimental 
group?”, a “Mann-Whitney U Test” has been carried out 
(Table 4). 

The results of analysis in Table 4 show that there is no 
significant difference between the pre-test mean scores of 
the experimental group and control group before the 
experimental process is carried out. This result can be 
interpreted as the experimental and control groups are not 
significantly different from each other before the 
experimental study in terms of metacognitive awareness.  
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Table 3.  Test Results of the Wilcoxon Signed Two Rank Tests of the Experimental Group Metacognitive Awareness Scale 

Sub-dimensions Post-test Pre-test n Mean rank Sum of ranks Z p 

Planning 

Negative Ranks 5 
8,10 

11,30 
40,50 

169,50 -2,431b 0,015* Positive Ranks 15 

Ties 2 

Awareness 

Negative Ranks 3 
7,00 
9,43 

21,00 
132,00 -2,656b 0,008* Positive Ranks 14 

Ties 5 

Control 

Negative Ranks 7 
8,57 
7,50 

60,00 
60,00 0,000c 1,000 Positive Ranks 8 

Ties 7 

Regulation 

Negative Ranks 9 
8,67 
8,29 

78,00 
58,00 -0,525a 0,599 Positive Ranks 7 

Ties 6 

Questioning 

Negative Ranks 4 
5,00 

10,23 
20,00 

133,00 -2,686b 0,007* Positive Ranks 13 

Ties 5 

Motivation 

Negative Ranks 11 
9,64 
9,29 

106,00 
65,00 -0,926a 0,355 Positive Ranks 7 

Ties 4 

Evaluation 

Negative Ranks 7 
12,00 
8,83 

84,00 
106,00 -0,444b 0,657 Positive Ranks 12 

Ties 3 

Scale-wide 

Negative Ranks 6 
11,08 
10,97 

66,50 
164,50 -1,704b 0,088 Positive Ranks 15 

Ties 1 

   *p<.05 , b: Based on negative ranks 

Table 4.  Test Results of the Mann-Whitney U Test of the Experimental and Control Groups Metacognitive Awareness Scale Pre-Test Point Averages 

Sub-dimensions Groups (pre-test) n Mean rank Sum of ranks MWU p 

Planning 
Experiment 22 26,02 

18,98 
572,50 
417,50 164,500 0,067 

Control 22 

Awareness 
Experiment 22 24,18 

20,82 
532,00 
458,00 205,000 0,380 

Control 22 

Control 
Experiment 22 23,32 

21,68 
513,00 
477,00 224,000 0,670 

Control 22 

Regulation 
Experiment 22 24,93 

20,07 
548,50 
441,50 188,500 0,202 

Control 22 

Questioning 
Experiment 22 25,20 

19,80 
554,50 
435,50 182,500 0,160 

Control 22 

Motivation 
Experiment 22 25,07 

19,93 
551,50 
438,50 185,500 0,171 

Control 22 

Evaluation 
Experiment 22 25,07 

19,93 
551,50 
438,50 185,00 0,183 

Control 22 

Scale-Wide 
Experiment 22 25,61 

19,39 
563,50 
426,50 -1,609 0,108 

Control 22 
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Table 5.  Test Results of the Mann-Whitney U Test of the Experimental and Control Groups Metacognitive Awareness Scale Post-Test Point 
Averages 

Sub-dimensions Groups (post-test) n Mean rank Sum of ranks MWU p 

Planning 
Experiment 22 27,98 615,50 

121,500 0,004* 
Control 22 17,02 374,50 

Awareness 
Experiment 22 30,32 667,00 

70,000 0,000* 
Control 22 14,68 323,00 

Control 
Experiment 22 21,20 466,50 

213,500 0,496 
Control 22 23,80 523,50 

Regulation 
Experiment 22 27,57 606,50 

130,500 0,007* 
Control 22 17,43 383,50 

Questioning 
Experiment 22 28,23 633,00 

104,000 0,001* 
Control 22 16,23 357,00 

Motivation 
Experiment 22 21,59 475,00 

222,000 0,619 
Control 22 23,41 515,00 

Evaluation 
Experiment 22 23,59 519,00 

218,000 0,571 
Control 22 21,41 471,00 

Scale-Wide 
Experiment 22 26,89 591,50 

145,500 0,023* 
Control 22 18,11 398,50 

       *p<.05 

In order to reply the question “Is there a significant 
difference between metacognitive awareness in post-test 
mean scores of the control group and the experimental 
group?”, a “Mann-Whitney U Test” has been performed 
(Table 5).  

As it can be seen from the analysis presented in Table 5, 
there is a significant difference between the post-test 
scores of the prospective teachers in the experimental and 
control groups in “planning” (MWU=121,500 p<.05), 
“awareness” (MWU=70,000 p<.05), “regulation” (MWU= 
130,500 p<.05) and “questioning” (MWU=104,000 p<.05) 
sub-dimensions, and at the scale in general 
(MWU=145,500 p<.05). In the other sub-dimensions, 
there is no significant difference between two groups. 
When mean rank and total scores are taken into account, it 
can be stated that the observed difference is in favor of the 
experimental group. All in all, these results can be 
interpreted as metacognition-based instructional practice 
is more effective than the current teaching on improving 
the metacognitive awareness of the prospective teachers in 
the “planning”, “awareness”, “regulation” and 
“questioning” sub-dimensions. 

4. Conclusions 
Metacognition is a person’s planning, observation of, 

arranging, controlling over, directing, evaluating and 
reflecting on his/her own cognitive processes and so, it is 
his/her noticing about how he/she thinks and learns. 
Various studies carried out by Flavell [12], Brown et al. 
[22], Garner and Alexander [23] and Bear Hollenstein et al. 

[24] have shown that metacognitive skills can be developed, 
and that the students can learn better in this way. Studies 
have been conducted on adults by Flavell [35]; Glenberg, 
Wilkinson and Epstein [36] and Garner and Alexander [23]. 
In these studies, it has been identified that the adults fail 
especially in observing their thinking. Yet, it is claimed 
that they can improve their metacognition skills through 
training.  

The idea that metacognition includes one’s noticing how 
she/he thinks and learns shows that active thinking process 
can be fostered by metacognition. Therefore, the effect of a 
metacognition-based instructional practice on the 
metacognitive awareness of the prospective teachers has 
been studied in this study. From this aspect, that the 
teachers’ performing applications based on metacognition 
while they are still prospective teachers will be useful both 
in terms of the improvement of their own learning process 
and their students’. 

According to the results of the study, there is a 
significant increase at the end of the experimental process 
in favor of the post-test in the “questioning” level of the 
control group at which the current training program is 
applied, but it has been discovered that the metacognitive 
awareness did not improve at the sub-dimension and in 
general.  

When pre- and post-test results of the experimental 
group at which a metacognition-based instructional 
practice is applied are examined, significant increases have 
been observed in the “planning”, awareness”, and 
“questioning” sub-dimensions in favor of the post-test. 
These increases show that the metacognition-based 
instructional practice has affected the metacognitive 
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awareness on such subjects as time planning, setting an 
objective and planning the steps to be followed. It can be 
stated that the metacognition-based instructional practice 
has improved the metacognitive awareness devoted to the 
questioning such as asking himself/ herself questions, 
explaining the information in his/ her own words and 
searching in detail whatever he/ she did not understand 
while learning. Besides, it can also be stated that this 
teaching is effective on realizing the learning strategies and 
acquiring the awareness of how one will learn better. In the 
same vein, it has been found out that the 
metacognition-oriented teaching applications have 
improved the metacognitive skills in various studies [1, 37, 
38, 39, 40]. Likewise, metacognitive activity and strategies’ 
increasing the metacognitive awareness has been 
discovered in the study carried out by Aydemir and 
Karaman [41] with the students receiving distance 
education.  

The results of the experimental group at the other 
low-dimensions and scale in general have shown that the 
metacognitive awareness did not change significantly. 
However it has been already stated before that improving 
the metacognitive skills of the adults takes time [23]. No 
increase at every dimension may result from the time made 
for the experimental process. Similarly, Weissbein [42] 
emphasizes that the metacognition should be planned 
together with the teaching program and extended over a 
long period of time. 

When the post-test results of the experimental and 
control groups are examined, significant differences have 
been observed in favor of the experimental group. These 
results show that the metacognition-based instructional 
practice is generally more effective than the current 
training in terms of increasing metacognitive awareness 
and planning, awareness, regulation and questioning 
sub-dimensions related to the metacognitive awareness. 
Metacognition-based instructional practice has become 
more effective than the current training on such subjects as 
making a plan before starting work, noticing the learning 
strategies, arranging the pace of studying according to the 
situation and conditions, thinking about how to be 
successful, considering the alternatives in solving the 
problems and searching in detail when he/she did not 
understand. In Arslan and Gelişli’s study [43], it has been 
concluded that the self-regulation levels of the students - 
realised at the end of the applications- at the experimental 
group at which metacognitive teaching strategies are used 
have increased. In a study carried out by Yurdakul and 
Demirel [44], it has been discovered that the traditional 
teaching is inadequate in improving the metacognitive 
awareness. In a study conducted with the students of the 
faculty of medicine by Gönül and Artar [45], it has been 
revealed that metacognitive awareness can be improved 
through education. In the study carried out by Özcan [31], 
it has been discovered that there is a positive correlation 
between the teachers’ use of metacognitive skills during 

their education and their use of metacognitive skills in their 
own teachings. It has also been found out that there are 
correlations between the universities that teachers 
graduated from and their use of the metacognitive skills in 
their teachings. According to these results, it can be 
expressed that the training the teachers got while they were 
prospective teachers has affected their metacognitive skills. 
Therefore, it is thought that a teaching based on improving 
the metacognitive skills will be useful for training the 
teachers at the faculties of education.  

In the study, it has been concluded that the 
metacognition-based instructional practice has positively 
affected the metacognitive awareness of the prospective 
teachers. It is suggested that the applications based on 
metacognition should be carried out at the faculties of 
education by means of including all departments and 
levels.  

This study has lasted for ten weeks. Therefore, it will be 
beneficial to observe the improvement of the prospective 
teachers through longer-term experimental researches.  

In the studies to be done hereafter, richer data can be 
acquired by using both qualitative and quantitative together 
as research methods. 
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