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To identify the effect of the combination of guided inquiry with 

sorogan traditional model in students metacognitive performance, in 

natural science subjects, mainly in madrasah tsanawiyah school. a total 

of 20 students in grade 7 B, in Madrasah Tsanawiyah Negeri 11 

Jember, Indonesia, participated in this study. The research design 

applied for this study was a One Group with Pre-Test and Post-Test 

research design, in the two sessions of the class, with a different subject 

matter for each class session. The Metacognitive Awareness Inventory 

(MAI) was used to assess the students metacognitive performance, and 

One Sample Kolmogorov-Smirnov test with Paired Sample T-test in 

SPSS 17.0 were used to analyze data in this study. The result showed a 

significant effect of the combination model in students metacognitive 

performance. The analysis revealed that there was a statistically 

significant difference between pre-test values and post-test values, after 

the combination model implemented. Hence, the combination of guided 

inquiry with sorogan traditional model potentially effective to enhance 

students metacognitive performance, particularly in natural science 

subjects, in Madrasah tsanawiyah school. 
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Introduction:- 
There were various metacognitive definition (e.g. Flavell, 1979 and Livingston, 1997). Flavell (1979) declared that 

metacognitive refers to one’s knowledge concerning one’s own cognitive processes or anything related to them. 

Livingston (1997) supported Flavell (1979) that metacognitive refers to higher order thinking which involves active 

control over the cognitive processes engaged in learning. Metacognitive was divided into two components, 

knowledge about cognition and regulation of cognition (Brown, 1978; and Flavell, 1979). The knowledge about 

cognition components refers to how much learners understand about their own memories and the way they learn 

(Brown, 1978). Livingston (1997) supported Brown (1978) that knowledge about cognition components refers to 

general knowledge about how human beings learn and process information, as well as individual knowledge of 

one’s own learning process. The regulation of cognition refers to how well learners can regulate their own memory 

and learning (Brown, 1978). Further Livingston (1997) declared that the regulation of cognition was a sequential 

process that one uses to control cognitive activities. 
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The knowledge about cognition components was divided into three aspects, declarative knowledge or knowledge 

about one’s general processing abilities, procedural knowledge or knowledge such as how to succesfully solve 

problems, and conditional knowledge or knowledge such as when to employ specific strategies (Paris et.al., 1984; 

Palincsar & Brown, 1987; Schraw, 1994 and 1997; and Schraw & Nietfeld, 1998). The regulation of cognition was 

divided into several aspects, planing, selecting, monitoring, evaluating, and debugging (Paris et.al., 1984; and 

Schraw & Dennison, 1994). Different depictions of metacognitive aspects, development of tools for measuring those 

aspects, and strategies for teaching those aspects to students were all active areas of inquiry (Schraw et.al., 2006; 

and Zohar, 2009). Metacognitive was an important component in the domain of inquiry  learning (Dedic, 2014). 

Inquiry learning also called inductive learning (Beishuizen, et.al., 2004; and Veenman & Spaans, 2005), defined as 

an educational activity in which learners investigate real or virtual phenomena and draw conclusions based on what 

they have learned regarding the causal status of the features in a multivariable system (Kuhn, 2000). 

 

Inquiry learning was divided into three levels based on complexity levels, consists of  discovery learning, guided 

inquiry learning, and open inquiry learning (Trowbridge & Bybee, 1990). Inquiry was a rational intellectual process 

and enjoyfull to describe science (Ting, 2001). Hebrank (2000) also declares that inquiry was an art of asking 

questions about natural science phenomenon. Furthermore, inquiry also called as a learning model that prepares 

situations for students to conduct experimental activities (Piaget, 1964). Trowbridge & Bybee (1990) introduced 

inquiry as a process of defining and investigating problem, formulating hypotheses, planing experiment, collecting 

data, and formulating conclusion. Vlassi & Karaliota (2013) found that 138 studies were analyzed and indicate a 

positive trend favoring inquiry-based learning practice, and instruction that emphasize student active thinking and 

drawing conclusions from data. However, studies of inquiry-based learning practice needs to be further developed, 

particularly inquiry-based learning through the combination of guided inquiry with a traditional model sorogan, 

particularly on students metacognitive performance, in natural science subjects. 

 

Research Design:- 

One Group with Pre-test and Post-test research design was applied for this study, in the two sessions of the class, 

with different subject matter for each class session, the plant organs and the chemical mixture. Both pre-test and 

post-test, students must complete the Metacognitive Awareness Inventory (MAI) to assess their metacognitive 

performance. The pre-test was given to identify an initial students metacognitive performance, before the 

combination model implemented, the post-test was given to identify a final students metacognitive performance, 

after the combination model implemented. 

 

Participants:- 

a total of 20 students in grade 7 B, in the first semester, 2017/2018 academic year, from Madrasah Tsanawiyah 

Negeri 11 Jember, Indonesia, participated in this study. Before determining the sample class, the Levene test in 

SPSS 17.0 was applied to the last daily test score from all grades 7 to identify the homogenity of the sample in this 

study. The Levene test result showed that  all samples were homogeneous, and random selection was applied to 

determine the one class to be used in this study as a sample class. 

 

Instrument:- 

The instrument used in this study was the Metacognitive Awareness Inventory (MAI) from Schraw & Dennison 

(1994), which translated in Indonesian, to assess students metacognitive performance, contains of 52 items 

metacognitive performance statements, a 17 items for knowledge about cognition aspects and 35 items for 

regulation of cognition aspects. The knowledge about cognition statements consists of statement numbered 3; 5; 10; 

12; 14; 15; 16; 17; 18; 20; 26; 27; 29; 32; 33; 35; and 46. Then, the regulation of cognition statements consists of 

statement numbered 1; 2; 4; 6; 7; 8; 9; 11; 13; 19; 21; 22; 23; 24; 25; 28; 30; 31; 34; 36; 37; 38; 39; 40; 41; 42; 43; 

44; 45; 47; 48; 49; 50; 51; and 52. Students must fill out that instrument by giving a check (√) in a relevant 

statements with their own metacognitive abilities. Score 1 for “True” answer and score 0 for “False” answer. 

 

Data Collecting and Analysis:- 

This study took a place from the November 18
th

 to the November 25
th

 in 2017. All of data analyzed with descriptive 

and inferential statistics. the descriptive statistics were used to summarize the demographic information from the 

data, and the inferential statistics were used to test the hypothesis of this study. The descriptive statistics consists of 

frequency, mean, and standart deviation from the data, and the inferential statistics consists of One Sample 

Kolmogorov-Smirnov test and Paired Sample T-test in SPSS 17.0 to analyze the data from Metacognitive 
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Awareness Inventory (MAI). Both knowledge about cognition aspects and regulation about cognition aspects 

analyzed separately with these test. 

 

Result and Discussion:- 
Table 1:- Kolmogorov-Smirnov Test (Plant Organs) 

Test Component N Mean Sig. 

Pre-Test Knowledge about Cognition 20 11.10 0.258 

Post-Test 20 12.00 0.400 

Pre-Test Regulation of Cognition 20 22.20 0.652 

Post-Test 20 23.45 0.405 

 

Table 1. shows that the Sig. value of Kolmogorov-Smirnov test in knowledge about cognition, both pre-test and 

post-test aspects were 0.258 and 0.400, P> 0.05. Therefore, it can be concluded that data in both aspects was 

normally distributed. Table 1. also shows that the Sig. value of Kolmogorov-Smirnov test in regulation of cognition, 

both pre-test and post-test aspects were 0.652 and 0.405, P> 0.05. Hence, it can be concluded that data in both 

aspects was normally distributed.        

 

Table 2:- Paired Sample T-Test (Plant Organs) 

Pair Component Sig. 

Pre-Test - Post-Test Knowledge about Cognition 0.000 

Pre-Test - Post-Test Regulation of Cognition 0.000 

Table 2. shows that the Sig. value from both knowledge about cognition and regulation of cognition components 

were 0.000, P< 0.05. Therefore, it can be concluded that there was a statistically significant difference, between pre-

test and post-test values from both components.  

 

Table 3:- Kolmogorov-Smirnov Test (Chemical Mixture) 

Test Component N Mean Sig. 

Pre-Test Knowledge about Cognition 20 11.40 0.307 

Post-Test 20 12.65 0.298 

Pre-Test Regulation of Cognition 20 22.40 0.720 

Post-Test 20 23.45 0.803 

Table 3. shows that the Sig. value of Kolmogorov-Smirnov test in knowledge about cognition, both pre-test and 

post-test aspects were 0.307 and 0.298, P> 0.05. Therefore, it can be concluded that data in both aspects was 

normally distributed. Table 3. also shows that the Sig. value of Kolmogorov-Smirnov test in regulation of cognition, 

both pre-test and post-test aspects were 0.720 and 0.803, P> 0.05. Hence, it can be concluded that data in both 

aspects was normally distributed. 

 

Table 4:- Paired Sample T-Test (Chemical Mixture) 

Pair Component Sig. 

Pre-Test - Post-Test Knowledge about Cognition 0.000 

Pre-Test - Post-Test Regulation of Cognition 0.000 

Table 4. shows that the Sig. value from both knowledge about cognition and regulation of cognition components 

were 0.000, P< 0.05. Therefore, it can be concluded that there was a statistically significant difference, between pre-

test and post-test values from both components. 

 

The combination of guided inquiry with the sorogan traditional model has a syntax to be done as follows:  

1. Defining Problem:- Students were given a problem, that prepared by the teacher. 

2. Formulating Hypothesis:- Students were assigned by the teacher to formulate individual hypothesis. 

3. Collecting Data:- Students were assigned by the teacher to collect data, individually, to prove their hypothesis 

through observation and practice activities. 

4. Analyzing Data:- Students were assigned by the teacher to organize and analyze data, individually, from data 

collecting activities. 

5. Formulating Individual Conclusion:- Students were assigned by the teacher to formulate individual 

conclusion. 
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6. Communicating Individual Conclusion:- Students were assigned by the teacher to orally communicate 

individual conclusion, alternately, in front of their team-mates. In this stage, students also assigned by the 

teacher to compile a brief summary, individually, containing individual conclusions from each team-mates. 

7. Formulating Group Conclusion:- Students were assigned by the teacher to formulate group conclusion, based 

on data or information from their brief summary, through group discussion. 

8. Communicating Group Conclusion:- The delegates from each group were assigned by the teacher to orally 

communicate their group conclusion, alternately, in front of class. 

9. Drawing Class Conclusion:- Students were given reflection and guided by the teacher to draw a class 

conclusion. 

10. Correlating Information:- Students were given an additional information from the teacher, by correlating the 

information they have acquired with a relevant knowledge from religious aspects. 

 

The syntax consists of a combination of guided inquiry stages and sorogan aspects and were expected to facilitate 

and guide students to obtain and process information through a scientific process, not only individually but also in 

groups. The model also expected to be relevant with characteristics of natural science subjects on junior high school 

level or madrasah tsanawiyah school and also relevant with learning culture in madrasah. Guided inquiry was the 

information-processing family of models (Joyce et.al. 2010) and was a cognitive model that relevant with science 

learning in school (Joyce et.al. 2000). Junior high school-age students were in operational formal phase, means that 

they’ve been able to thinking logically with their own preposition and hypothesis but still need a teacher’s guidance 

(Piaget, 1964). There were various studies shows the impact of guided inquiry in student learning (e.g. Harada, 

2002; Todd, 2006; Kim & Todd, 2008; and Todd, 2010). The sorogan traditional model basically was a form of 

individual tutorial, and useful as a foundation for students to proceed, review, and discuss the information, which 

associated with learning activities in madrasah (Tan, 2012). 

 

The analysis revealed that both knowledge about cognition and regulation of cognition components were statistically 

significant difference, between their pre-test and post-test values, after the combination of model implemented. 

Knowledge about cognition and regulation of cognition components of metacognition, were strongly related to each 

other (Sperling et.al. 2004). The results of this study also relevant with Fitzgerald (2011) concluded that guided 

inquiry-based learning has enhanced learning and metacognition. Flavell (1979) and Livingston (1996) found that 

metacognitive and cognitive knowledge might not be different, and the distinction between them lies only in how 

the information was used. The model characteristics in this study relevant with the concept of promoting students 

metacognition from Nickerson et.al. (1985) who declared that metacognition has been linked to improving thinking 

skills and promoting conceptual change in younger students. White & Gunstone (1989) and Georghiades (2000) 

were supported that concept. Adey & Shayer (1993) and Kuhn & Pearsall (1998) were indicated that improve 

students metacognitive was associated with promoting young student’s overall academic success. Tanner (2012) 

concluded that introduce metacognition to science educators and students were very important aspect, to support 

science teaching and learning activities. 

 

Conclusion:- 
This study concluded that both knowledge about cognition and regulation of cognition components, were 

statistically significant different, between pre-test and post-test values, after the combination of guided inquiry and 

sorogan traditional model implemented. That results indicated that the combination model potentially effective to 

enhance students metacognitive performance, particularly in natural science subjects, on junior high school level 

(e.g. madrasah tsanawiyah school). 
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