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 This study aimed at (1) evaluating the effectiveness of inquiry learning model; (2) 
consistency of inquiry learning model impact; and (3) identifying differences of 
consistency of inquiry learning model impact in improving the prospective 
teachers’ metacognition knowledge and metacognition awareness in learning about 
fluid. This study was a weak-experimental research since there was no control 
class. There were three experimental classes in order to find consistency within the 
results of the study, which was also designed as one-group pretest-posttest 
protocol. Samples in this study were 90 students, which were distributed into three 
groups by using saturated sampling technique. Metacognition knowledge tests 
consisted of 20 items asking about description, while Metacognition Awareness 
Inventory (MAI) was used to collect data about metacognition awareness. Results 
showed that metacognition knowledge and metacognition awareness of samples 
from three groups were significantly varied after being engaged in learning (p < 
0.05). The impact of applying inquiry learning model was not significantly varied 
(p> 0.05), but only on samples’ metacognition awareness among Group B and 
Group C. The inquiry learning model was proven effective in increasing samples’ 
metacognition knowledge and metacognition awareness in learning about fluid. 
However, the impact was inconsistent in all three experimental groups. 
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INTRODUCTION 

Metacognition is an important goal and focus of education in Indonesia and throughout 
the world (Thomas, 2012). In line with this statement, Margaret (2002) states that 
metacognition is very important in learning considering the knowledge of cognitive 
processes may lead students to decide and select strategies to improve their cognitive 
performances. Metacognition as one of 21st century skills is very essential to be taught 
in order to produce independent students, which is the ultimate goal of learning and the 
key of acknowledging the development of twenty-first century science education 
(Thomas, 2012). Metacognition is very important in learning process since it is 
something that must be practiced before, during, and after learning (Ya-Hui, 2012). 
Metacognition, in broader sense, covers the basic knowledge of individuals to recognize 
the basic knowledge related to varied cognitive tasks and knowledge about strategies in 
completing various cognitive tasks by practicing good planning, providing alternative 
solutions, analyzing, synthesizing, and evaluating processes whenever new problems 
encounter (Tosun & Senocak, 2013). 

Metacognition is basic characteristic of human’s cognition (Muhali, 2018) that is simply 
defined as thinking about thinking (McCormick, 2003; Lai, 2011) by heading through an 
evaluation of conscious thinking process. Metacognition is an ability of individuals to 
organize and monitor input, as well as to store, search, and retrieve it from the content of 
memory (Flavell, 1971). It is activated through four components of action and 
interaction, i.e. (1) metacognition knowledge; (2) metacognition experiences; (3) goals 
or tasks; and (4) actions or strategies (Flavell, 1979). Moreover, metacognition is an 
activity of thinking about one's own thoughts and others, monitoring and regulating one's 
own way of thinking (Kluwe, 1982; Aiken, 1982; Senomoglu, 2009), which is based on 
differences between knowledge and regulation of cognition (Schraw et al., 2012). 

In general, experts on metacognition argue that metacognition is high order cognition of 
cognition (Veenman, 2012; Pintich et al., 2000; Meijer et al., 2006) that controls 
cognition system and at the same time becoming part of metacognition itself (Veenman 
et al., 2006). Metacognition functions as a set of self-instructions to regulate task 
performance, while cognition is a prerequisite condition to enable self-instruction 
(Sternberg, 1990). Veenman et al. (2004); Veenman and Spaans (2005) state that there 
is a correlation between metacognition and cognition, in which metacognition 
contributes more than cognition (17% > 10%) in relation to encourage variation in 
learning by students of different age and background with different tasks and domains. 
Weinert and Kluwe (1987) explain that while cognition focuses on solving problems, 
metacognition more focuses with the process of solving the problems, knowledge on 
how to use thoughts and strategies, knowledge on one’s learning capacity (in terms of 
size), and types of strategies to be used. Its implication is that one’s adequate 
metacognition skill may give positive impact for his/her low cognitive ability.  

Cavanough and Perlmutter (1982) state that metacognition is only related to one's 
declarative knowledge regarding his/her memory capacity and strategies affecting the 
memory process. Furthermore, Schraw and Mosman (1995) explain that declarative 
knowledge must be supported by conditional knowledge in relation to ‘when’ a problem 
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solving strategies can be applied properly and the goal of solving the problem. Students 
often do not know about selected strategy, reasons of choosing the strategy, and when to 
use it. These facts give impact to a situation in which a conditional knowledge does not 
necessarily guarantee a well implemented strategy. Conditional knowledge is a 
prerequisite condition, but it is not enough to make students to be proficient in 
metacognition skills (Veenman, 2012). Based on these circumstances, Zohar and David 
(2008: 2009) state that knowledge of metastrategy is needed, which becomes procedural 
knowledge and conditional knowledge in teaching metacognition to students. 

Definition of metacognition by Paris and Winograd (1990) captures two important 
features, i.e. self-assessment and self-management of cognition. Self-assessment is 
student’s personal reflection regarding the state of his/her own knowledge and abilities, 
and his/her affective condition that deals with knowledge, ability, motivation, and 
characteristics as a student. These reflections respond some questions, including "what 
does student know, how does student think, when and why should one apply certain 
strategy of knowledge". Self-assessment according to some experts is described as 
regulation of one’s cognition or relevant metacognition awareness with activities that 
may help someone to control his mind and learning process (Schraw & Moshman, 1995; 
Schraw, 2006; Schraw et al., 2012). Metacognition awareness has three core indicators 
in the cognitive regulation, i.e. planning, examination, and evaluation (Jakobs & Paris, 
1987; Kluwe, 1987). McCormick (2003) states that many adults appear to be more 
knowledgeable about their cognitions than children and teenagers. However, most adults 
cannot explain certain expertise and performance as well as their tendency to failure 
regarding the use of specific sources of knowledge when a frame spontaneously given. 
Experts state that adults tend to be weak in monitoring when facing real conditions 
(Pressley & Harris, 2006), therefore, indicators, such as management of information and 
debugging, need to be considered (Schraw at al., 2012). Niedringhaus (2010) states that 
a student with metacognition awareness tends to have knowledge on how to think and to 
control his/her learning. Knowledge about how to think includes knowledge about 
learning preference, strength, weakness, as well as what knowledge to obtain and the 
best way to obtain it. 

Applied instructional model to teach metacognition ability to students is inquiry learning 
model, which is an instructional model designed to expose students with scientific 
experience through questioning, constructing hypotheses as responses for questions, and 
testing hypotheses based on data in order to shape deep understanding on scientific 
methods, develop critical thinking, self-regulation, and comprehension on specific topics 
(Eggen & Kauchak, 2012). Students are directed to construct a hypothesis before 
seeking evidence. Earlier than having the hypothesis, students are encouraged to clarify 
their prior knowledge (Lee, 2006). Inquiry learning model may improve students’ 
critical thinking, logical reasoning, and problem solving in creative manner (Suardana et 
al., 2018; Fuad et al., 2017; Prayogi et al., 2018), which ultimately gives positive 
impacts to their learning outcomes (Kizkapan & Bektas, 2017). Arends (2012) defines 
inquiry as an instructional method that aims at generating scientist to develop, 
understand, and apply new knowledge of various ideas through systematic questioning, 
hypothesis, and experiments for a new discovery. Furthermore, Hussain et al. (2011) 
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define inquiry as an activity that involves observation, questioning, examining sources 
of information to confirm what has been known, planning an investigation, conducting 
an experiment, utilizing tools for data collection, analyzing and interpreting data, 
formulating an answer, elaboration, and prediction, and communicating obtained results.  

This study aims at (1) evaluating the effectiveness of inquiry learning model to increase 
teacher-students’ metacognition knowledge (declarative, procedural, and conditional 
knowledge) and metacognition awareness (declarative, procedural, conditional, 
planning, information management, monitoring, debugging, and evaluation) in learning 
about fluid; (2) finding the consistency of impact of inquiry learning model towards 
applied in three experimental classes; and (3) identifying different impact of applying 
inquiry learning model in three pilot classes in attempt to increase metacognition 
knowledge and awareness of prospective physics teacher-students at IKIP Mataram, 
Indonesia. 

METHOD 

Population and Samples 

Population and sample of this study were 90 prospective student-teachers from three 
classes that took Fundamental of Physics I course at Faculty of Mathematics and 
Science Education IKIP Mataram, Indonesia. Sample selection was based on Goodwin’s 
(2012) suggestion who stated that when population was less than 100, they were 
categorized as saturated samples. 

Instrument and Procedure 

This study was a weak-experimental study since there was no control class made as a 
comparison. There were only three experimental classes taken in an attempt to seek for 
consistency of results of the study, within one-group pre-test post-test design with O1 X 
O2 design (Fraenkel et al., 2012). This study involved three experimental groups, in 
which each class was given a pre-test (O1) before students took part in learning about 
fluid. Test on knowledge about metacognition and questionnaire on metacognition 
awareness given to students were generated from indicators of these two variables as 
proposed by Schraw and Dennison (1994). Test towards metacognition knowledge 
consisted of 20 items of descriptive problems that had been declared as valid and 
reliable items in terms of its contents and constructs (score > 3.6; percentage of 
agreement = 97.3% for the content and 98.6% for the construct). The metacognition 
knowledge test was also empirically declared valid (Pearson Correlation > rtable) and 
reliable (Cronbach's alpha = 0.944) (Asy’ari et al., 2018). The questionnaire regarding 
metacognition awareness was taken from Metacognition Awareness Inventory (MAI) as 
suggested by Schraw and Dennison (1994), which was stated as generally consistent (α 
Cronbach = 0.96) (Oz, 2016; Feiz, 2016). The inquiry learning model was further 
implemented in three experimental groups (X) after pre-test being given. By the end of 
treatments given, students from all groups were given post-test (O2), which dealt with 
similar subjects and problems with those in pre-test (O1). 
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Data analysis 

Metacognition knowledge and awareness of the subjects of this study were descriptively 
calculated using the following formula:  

Final score (K) = [(Score obtained / maximum item score) x maximum score] 

Result scores were further converted into four categories, as follows: K ≤ 1.33 (poor); 
1.33 < K 33 2.33 (good enough); 2.33 < K ≤ 3.33 (good); and 3.33 < K ≤ 4.00 (very 
good). Alteration of scores in metacognition knowledge test and metacognition 
awareness were resulted through calculation of n-gain equation formula as suggested by 
(Hake, 1999):  

n-gain = [(Scoreposttest - Scorepretest)/(Scoremaximum-Scorepretest)]  

Result after having n-gain equation calculation was further converted into three 
categories: high (> 0.70), moderate (0.30 - 0.70), and low (< 0.30).  

Inferential analysis was used to examine the effectiveness of inquiry learning model by 
viewing students’ increase regarding metacognition knowledge and metacognition 
awareness in the implementation stage. Results of pre-test and post-test were further 
statistically analysed. Analysis regarding the significance within the increase result of 
pre-test and post-test was conducted after having prerequisite tests, i.e. data normality 
test and variance homogeneity test conducted by utilizing a software (IBM SPSS 
Statistics 23).  

Test on normality of data (pre-test and post-test) was conducted by applying 
Kolmogorov-Smirnov Z one-sample test. Normally distributed data were further 
analysed using pair t-test (parametric), while Non-normally distributed ones were 
analysed using Wilcoxon test (non-parametric) in order to determine the increase of 
metacognition knowledge and metacognition awareness in teacher-students after being 
involved in inquiry learning model. In measuring the level of consistency up on the 
impact of implementing inquiry learning model towards students’ metacognition 
knowledge and metacognition awareness, this study applied variant analysis (ANOVA). 
Method of examination depended on the results that were in accordance with 
assumptions generated in normality test and homogeneity test of variants of n-gain. 

FINDINGS  

Effectiveness and consistency of the impact within the implementation of inquiry 
learning model towards metacognition knowledge and metacognition awareness were 
analyzed descriptively by using n-gain formula proposed by Hake (1999) and inferential 
statistics. After applying Kolmogorov-Smirnov Z one-sample test, this study found 
normality of data collected through pre-test and post-test, as shown in Table 1. 
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Table 1 
Normality of Data Collected in Pre-Test and Post-Test Towards Students’ 
Metacognition Knowledge and Metacognition Awareness From All Groups 

Group 

Test N Metacognition knowledge Metacognition awareness 

  Mean 
Std. 

Deviation 

Asymp. 

Sig. (2-

tailed) 

Normality Mean 
Std. 

Deviation 

Asymp. 

Sig. (2-

tailed) 

Normality 

A pre-test 30 1.3993 .08379 .200 yes 1.6743 .07333 .011 no 

 
post-

test 
30 3.9613 .14202 .200 yes 3.2490 .09915 .200 yes 

B pre-test 30 1.3397 .05512 .149 yes 1.7080 .07586 .200 yes 

 post-

test 

30 3.7623 .16286 .200 
yes 

3.0837 .15199 .200 yes 

C pre-test 30 1.3797 .05916 .200 yes 1.7167 .07734 .200 yes 

 post-

test 

30 3.6617 .13689 .151 
yes 

3.0867 .07928 .200 yes 

Table 1 shows the score of subjects’ metacognition knowledge and metacognition 
awareness in pre-test and post-test are normally distributed, with an exception of 
subjects’ metacognition awareness from Group A. Therefore, this study applied 
Wilcoxon test to analyze the impact of learning using inquiry models towards subjects in 
this group. Meanwhile, paired t-test was taken to data from Group B and C, in which 
data were found normally distributed.  

Hence, results of pre-test, post-test, and n-gain calculation on metacognition knowledge 
of all subjects in every group were analysed using three indicators, i.e. (1) declarative 
knowledge (DK), (2) procedural knowledge (PK), and (3) conditional knowledge (CK). 
All data were collected in four class sessions towards three groups, as figured in Table 
2. 

Table 2 
Results of Descriptive Analysis Towards Pre-Test, Post-Test, and N-Gain Based on 
Indicators of Metacognition Knowledge in All Groups 

Group N Scores 
Metacognition Knowledge Indicators 

DK PK CK 

A 30 
Pre-test 1.39 1.39 1.42 

Post-test 4 3.93 3.96 
n-gain 0.72 0.70 0.71 

B 30 

Pre-test 1.14 1.57 1.5 

Post-test 3.78 3.78 3.73 

n-gain 0.68 0.64 0.64 

C 30 

Pre-test 1.38 1.39 1.37 

Post-test 3.63 3.7 3.66 

n-gain 0.62 0.64 0.63 

Table 2 presents the average scores of pre-test, post-test and n-gain that shows subjects’ 
metacognition knowledge based on three types of knowledge, i.e. (1) declarative 
knowledge, (2) procedural knowledge, and (3) conditional knowledge. The effectiveness 
of inquiry learning model to improve teacher-students’ metacognition knowledge is 
supported by the results of n-gain analysis, as shown in Table 2, in which n-gain was 
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found in moderate category (0.3 < n-gain < 0.7). Metacognition knowledge of Group A 
subjects was found high (> 0.7), while those from Group B and C were categorized 
moderate (0.3 <n-gain <0.7). Hence, it can be stated that inquiry learning model is 
effective to improve metacognition knowledge and awareness of prospective teachers 
from three experimental groups in this study. 

Metacognition awareness is related to activities that help a person control his mind and 
learning. Metacognition awareness inventory (MAI) developed by Schraw and Dennison 
(1994) contains 8 aspects, i.e. (1) declarative knowledge (DK), (2) procedural 
knowledge (PK), (3) conditional knowledge (CK), (4) planning (P), (5) information 
management (IMS), (6) monitoring (M), (7) debugging (D), and (8) evaluating (E). MAI 
was applied in this study to collect data on prospective teachers’ metacognition 
awareness. Results of pre-test, post-test, and n-gain of questionnaire on metacognition 
awareness based on MAI are briefly presented in Table 3. 

Table 3 
Results of Descriptive Analysis Towards Pre-Test, Post-Test, and N-Gain of 
Metacognition Awareness Indicators of All Groups 

Group N Scores 
Metacognition Awareness Indicators 

DK PK CK P IMS M D E 

A 30 

Pre-test 1.7 1.69 1.66 1.69 1.67 1.68 1.59 1.71 

Post-test 3.33 3.26 3.3 3.25 3.21 3.23 3.19 3.22 

n-gain 0.71 0.68 0.70 0.68 0.66 0.67 0.66 0.66 

B 30 

Pre-test 1.75 1.73 1.73 1.71 1.7 1.68 1.69 1.68 
Post-test 3.05 3.13 3.04 3.09 3.1 3.08 3.11 3.09 

n-gain 0.58 0.62 0.58 0.60 0.61 0.60 0.61 0.61 

C 30 

Pre-test 1.69 1.73 1.73 1.73 1.71 1.72 1.74 1.7 

Post-test 3.07 3.11 3.05 3.12 3.06 3.05 3.15 3.08 

n-gain 0.60 0.61 0.58 0.61 0.59 0.58 0.62 0.60 

Table 3 shows scores of prospective teachers’ metacognition awareness in pre-test and 
post-test based on MAI during learning fluid in three experimental groups, in which all 
group members records increase at moderate level of n-gain (0.68; 0.60; and 0.60) after 
engaged in learning using inquiry learning model. Based on these results, it can be stated 
that inquiry learning model is considered effective to improve prospective teachers’ 
metacognition knowledge and metacognition awareness. 

Table 4 and Table 5 show the results of the Wilcoxon test and paired t-test preceded 
with normality test on to prospective teachers’ metacognition knowledge and 
metacognition awareness, which is based on results of pre-test and post-test, as shown in 
Table 1. 

Table 4 

The Wilcoxon Test Result on Prospective Teachers’ Metacognition Awareness of 
Group A 

 N z p 

Pre-test and post-test 30 -4.785 .000 
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Table 5 
Results of Paired T-Test on Metacognition Knowledge and Metacognition Awareness of 
All Groups 

Pair N 

Metacognition knowledge Metacognition awareness 

Mean 

Std. 

Error 

Mean 

t df p Mean 

Std. 

Error 

Mean 

t df P 

Pair 1 30 2.56200 .02774 92.343 29 .000 Wilcoxon test 

Pair 2 30 2.42267 .03284 73.767 29 .000 1.37567 .02675 51.427 29 .000 

Pair 3 30 2.28200 .02685 84.999 29 .000 1.37000 .01613 84.926 29 .000 

Table 4 shows that the Z value is of -4,785 within the level of significance value of p < 
.05. The result indicates that inquiry learning model has given an impact towards 
metacognition awareness of subjects in Group A. Hence, Table 5 shows that t-value of 
metacognition knowledge of subjects from three groups within degree of freedom (df) of 
30, shown in sequence (A-B-C):  t = 92,343; t = 73,767; t = 84,999. Meanwhile, for 
metacognition awareness, the results are (in sequence) t = 51,427; t = 84,927 within the 
level of significance of all groups in terms of metacognition knowledge and 
metacognition awareness of p <.05 (significant category). 

ANOVA analysis was used to measure level of consistency in terms of the impact of 
applying the inquiry learning model towards the increase of prospective teachers’ 
metacognition knowledge and metacognition awareness. This test was conducted after 
knowing the data were normally distributed and its homogeneous variants, as displayed 
in Table 6. 

Table 6 
Results of ANOVA Test to Metacognition Knowledge and Metacognition Awareness Of 
All Groups 

n-gain all groups 
Sum of 
squares 

df 
Mean 
square 

F p 

Metacognition 
knowledge 

Between Groups .102 2 .051 30.838 .000 
Within Groups .144 87 .002   

Total .247 89    

Metacognition 
awareness 

Between Groups .118 2 .059 25.963 .000 

Within Groups .197 87 .002   

Total .315 89    

Table 6 shows that the score of significance (p) on prospective teachers’ metacognition 
knowledge and metacognition awareness in learning fluid is lower than alpha of the test 
(0.05), so that the impact of inquiry learning model as an attempt to increase subjects’ 
metacognition knowledge and awareness is significantly different in all three 
experimental groups (p < 0.05). The LSD (Least Significant Different) test was then 
carried out to find out whether the differences in data of prospective teachers’ 
metacognition knowledge and metacognition awareness were stated to be significantly 
different. The results of LSD test are presented in Table 7. 
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Table 7 
LSD Test Results on Subjects’ Metacognition Knowledge and Metacognition 
Awareness 

Test (Class) Group (Class) 
Metacognition knowledge Metacognition awareness 

p p 

A B .000 .000 

C .000 .000 

B A .000 .000 

C .008 1.000 

C A .000 .000 
B .008 1.000 

Table 7 shows the significance values (p < 0.05) of all experimental groups. Hence, it 
can be stated that prospective teachers’ metacognition knowledge is significantly 
different in all experimental groups after learning using inquiry learning model. On the 
other hand, subjects’ metacognition awareness is significantly different between Group 
A and Group B (p < 0.05) and between Group A and Group C (p < 0.05). Therefore, 
Group B and Group C prospective teachers’ metacognition awareness are not 
significantly different (p > 0.05) at significance level of 5%. 

DISCUSSION 

The results showed that prospective teachers’ metacognition knowledge and 
metacognition awareness increased in all three experimental groups. These results 
indicate that the inquiry learning model has a significant impact on increasing the 
prospective teachers’ metacognition knowledge and metacognition awareness in 
learning about fluid. The inquiry learning model focuses on process of thinking that 
builds experience by involving students actively in learning (Kuhlthau & Todd, 2007). 
Inquiry learning model involves students in scientific learning processes like a scientist 
does, solving problems with observation, collecting data carefully and accurately (Stave, 
2013) that allow students to have deeper understanding of the concepts being learned. 
Inquiry-based learning is a process of student engagement in learning, formulating 
problems, investigating extensively and then building understanding, interpretation and 
acquiring new knowledge to be applied towards different problems that may generate 
several types of action in solving problems (Yuliati et al., 2018). Inquiry learning 
processes are planned cautiously and monitored faultlessly, but it still equips and guides 
the students to experience freedom in their learning (Kuhlthau & Todd. 2007), which 
provides assistances for students to develop high- order thinking skills through inquiry 
activities (Arends, 2012; Suardana et al., 2018; Artayasa et al., 2018). 

All phases in inquiry learning model, such as formulating explanations and conclusions, 
as well as reflecting problem situations and using thinking process on similar problems 
enable students to monitor process of thinking, which is stated by Muhali (2018) as 
highly related to metacognition strategies. It is empirically stated to have significant 
impact towards the increase of students’ metacognition awareness. Yusnaeni et al. 
(2017) state that metacognition strategies provide opportunities for students to monitor 
learning being conducted and to adapt the same strategy to overcome new problems as 
needed. Hence, main characteristics of inquiry learning model, including (1) an 
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emphasis on searching and finding activities, (2) facilitating efforts to seek and find 
solutions of problems independently in order to uplift self-belief, and (3) developing 
ability to think systematically, logically, and critically, or to develop intellectual 
capacity to be component of mental processes (Jacobsen et al., 2009) enhance the 
effectiveness of inquiry learning model to improve higher-order thinking skills (Arends, 
2012), which includes metacognition. 

A study about inquiry-based learning and metacognition by Seraphin et al. (2012) 
argues that metacognition reflection cannot be separated from inquiry-based learning, 
which enhances students in developing better critical thinking. Sukaisih and Muhali 
(2014) report on the implementation of problem-solving learning model within inquiry 
as it basic can improve student’s learning achievement and metacognition awareness. 
Furthermore, Muhali (2018) reveals that implementation of the reflective-metacognition 
learning model can consistently improve metacognition awareness, yet the impact 
towards metacognition knowledge and metacognition skill is stated inconsistent. Those 
studies show that inquiry-based learning empirically can improve metacognition 
knowledge and awareness, but no specific study examines the consistency of the impact 
of applying inquiry learning model towards metacognition knowledge and awareness. 

In line with the earlier explanation, the impact of inquiry learning model by referring to 
the results of this study was found significantly different to metacognition knowledge of 
prospective teachers from three experimental groups, while metacognition awareness of 
students in Group B and Group C were not significantly different. These results indicate 
that the inquiry learning model does not have consistent impact to the increase of 
metacognition knowledge and metacognition awareness of prospective teachers’ at IKIP 
Mataram. In genereal, metacognition knowledge was found significantly different in all 
three subject groups. The difference is addressed to subjects’ ability, especially in their 
declarative knowledge. Declarative knowledge is seen as an epistemological 
understanding or understanding towards thinking and students’ knowledge in general 
(Kuhn & Dean, 2004)– is knowledge about skills, intellectual resources, and students' 
abilities (Schraw & Dennison, 1994) and factors that influence one's performance 
(Schraw, 2006) to be employed to solve problems (Muhali, 2018). Different declarative 
knowledge has different effects too in applying the knowledge to solve problems 
(procedural). Procedural knowledge refers to one's own knowledge or beliefs towards 
given assignment. Someone has a aptitude of self-perception on how to do something 
(Rompayom et al., 2010) by involving awareness and management of cognition, 
including knowledge about strategies (Cross & Paris, 1988; Kuhn & Dean, 2004; 
Schraw, 2006). The self-perception aptitude deals with knowledge on how to use 
thoughts and strategies, knowledge on students’ learning capacity (size), and types of 
strategies to be used (Downing, 2009; Gleitman, 1985; Weinert & Kluwe, 1987; Muhali, 
2018). In addition, students' confidence in their declarative knowledge and procedural 
knowledge is highly depended on conditional knowledge they have since it deals with 
accuracy in using the declarative knowledge that is in line with context of problem to be 
be solved. 
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Different achievement in metacognition knowledge shown by prospective teachers is 
also influenced by their ability to regulate their cognition. Good metacognition 
knowledge is highly depended on their abilities in regulating cognition, especially IMS, 
M, D, and E. Low declarative knowledge resulted by the subjects causes low ability in 
information management strategies. Schraw and Dennison (1994) explain that one's 
ability in information management contributes to the quality of problem-solving. 
Information management in this study is students’ ability to receive, store, organize or 
process, monitor, and select information to be used in solving problems. Muhali (2018) 
explains that awareness in terms of information management is alertness and focus to 
find, interpret, and ask the relevance of new information towards prior knowledge. 
Schraw (2006) explains that information management affects students’ ability to monitor 
the process of problem solving. In line with this view, Nur (2011); Eggen and Kauchak 
(2012) state that information management involves an ability to select, use, and monitor 
learning strategies that are compatible with learning styles and situations encountered in 
order to find evidences of learning progress. Yurt et al (2015) found that learning styles 
mostly display a positive correlation with the motivated strategies for learning. The 
students’ motivation and learning strategy scores exhibit significant variation according 
to their learning styles. 

Other influential aspects that make differences are abilities to evaluate the use of 
information and strategies within the process of solving the problems. The abilities to 
manage knowledge as information, monitor, and conduct adequate evaluation have an 
impact on students’ ability to repair mistakes of using information and strategies in order 
to achieve solutions for sophisticating problem solving (debugging), which is a strategy 
of repairing misunderstanding and performance (Schraw & Dennison, 1994). Brown and 
DeLoache (1978) state that regulation of metacognition refers to mental activities 
conducted to regulate cognition strategies in an attempt to solve problems encountered. 
Fernandez-Duque et al., (2000) term this as identification of mistake for debugging that 
is a continuous control of students during learning process that is useful for them in 
identifying problems and altering the needs for learning, such as problem solving 
strategies whenever necessary (Jacobse & Harskamp, 2012). 

Based on the results and discussion that have been forwarded, it is necessary to give 
emphasis on the role of declarative knowledge within the steps of inquiry learning 
model that may assist possible construction of components that build comprehensive 
metacognition awareness within contextual problem offers. Therefore, it forces 
prospective teachers to explore consciously an in depth knowledge. 

CONCLUSION 

By referring the results and discussion of this study, it could be concluded that the 
inquiry learning model was considered effective to increase students’ metacognition 
knowledge and awareness. Result of measuring Group A subjects’ metacognition 
knowledge, by calculating their average score, found score of n-gain of 0.71, in which 
improvements was found high. Group B and Group C recorded 0.66 and 0.63, improved 
at moderate level. Results of this statistical calculation showed that there were 
significant differences of metacognition knowledge in prospective teachers before and 
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after learning (p < 0.05). The prospective teachers’ metacognition awareness in all 
groups, based on average score of n-gain, was declared improve at moderate level. 
Results of the prospective teachers’ metacognition awareness test also showed that there 
were significant differences of metacognition awareness scored by prospective teachers 
before and after learning (p < 0.05). Results of calculating the impact of applying 
inquiry learning model towards prospective teachers’ metacognition knowledge showed 
significant difference (p < 0.05) by students in all experimental groups. However, 
consistent impact after applying inquiry learning model was only showed in the score of 
metacognition awareness of Group B and Group C (p > 0.05). These results indicate that 
inquiry learning model did not give consistent impact towards prospective teachers’ 
metacognition knowledge and metacognition awareness. 

RECOMMENDATION 

It is found necessary to develop a learning model by making the inquiry learning model 
as a specific basic model emphasizing on students to carry out maximally the process of 
regulation of cognition, especially towards the aspects of IMS, M, E, and D. This should 
be conducted through integration of possible strategies, such as cognitive conflict, non-
routine concept presentation, or implementing portfolio-based performance. On the 
other hand, students generally could not make generalization of statements towards MAI 
items to be suitable with the actual awareness. Therefore, it is essential to develop 
instruments for metacognition awareness from the perspectives of domestic (local) 
customs and culture. 
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