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 Pteridophyte classification has undergone many changes both from morphology as 
well as phylogeny aspects. Thus, a variety of learning experiences are required to 
promote understanding on concepts and managing learning activities—this study 
aimed at determining the impact of CIRGI and CirGi Unification on students' 
metacognitive skills. A quasi-experiment was applied with pre-post control group 
design. The sample used was 70 students of Botany Phanerogam class at 
Universitas Negeri Jakarta, Indonesia. Data was collected with metacognitive 
skills, student questionnaire responses to learning, and observation sheet of syntax 
implementation. The metacognitive test instrument was verified as valid and 
reliable. One-way ANCOVA was used as data analysis technique. This study's 
conclusion revealed that there was an influence of CIRC and CirGi unification on 
the student's metacognitive skills. The influence was higher compared to those 
using conventional learning models. 

Keywords: metacognitive skills, CIRC and CirGi unification, pteridophyte, skills, 
learning 

INTRODUCTION 

Cryptogamic botany is the study of low-level plants, one of which is Pteridophyte 
(Lestari et al., 2019a; Meishanti et al., 2018; Tjitrosoepomo, 2006; Guo et al., 2003). 

http://www.e-iji.net/
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Some of the learning objectives lead to activities to develop learning experiences 
(Inayah et al., 2020; BSNP, 2006), critical thinking skills, analytical, inductive, and 
deductive (Bustami et al., 2020; Hamdani et al., 2020; Hayati & Berlianti, 2020; 
Corebima, 2016), and interrelated principles on identifying and classifying activity 
(Tjitrosoedirdjo & Chikmawati, 2014; Smith et al., 2006). The achievement of learning 
objectives is closely related to someone's independence in learning and how to manage 
their learning. This independence is related to a person's metacognitive planning, 
organizing, managing, and knowing how to monitor his thinking or cognitive processes 
(Ismirawati et al., 2020; Sari et al., 2020; Hindun et al., 2020; Dedić, 2014; Howard, 
2004; Ramdiah & Corebima, 2014). Metacognitive skills play an important role in 
successful learning, leading to higher-order thinking skills, including active control of 
cognitive processes in learning and everyday life (Lestari et al., 2019b; Sarah et al., 
2016; Mariati, 2012; Livingston, 2003).  

Metacognitive skills have a role in determining one's learning success because it train 
someone to be an independent learner that leads to the ability to understand and control 
the learning environment (Handayani & Widiantie, 2020; Yasir et al., 2020; Schraw et 
al., 2006). Metacognitive skills also play an important role in cognitive activities, such 
as understanding, communication, attention, retention, memory, and problem-solving 
(Ismirawati et al., 2020; Howard, 2004). Metacognitive skills and understanding of 
concepts are part of the ability to think at a higher level, following Biological 
characteristics that have the potential to empower thinking skills (Lestari et al., 2019b; 
Basith, 2012). 

The importance of metacognitive skills in achieving learning goals is not in line with 
existed facts. The complexity of the material, such as identification and taxonomy, is 
quite high between each species (Suraida, 2012), the number of subdivisions of 
distribution making it difficult to distinguish the characteristics of each division (Hanif 
& Rohman, 2016), so there are foreign terms and concepts the abstract,  as to develop 
the ability to think, required to be able to understand the main concepts through 
reasoning, find related concepts, or make connections between concepts with various 
ways of learning (Miharja et al., 2019; Hayati, 2016). Another fact of weak 
metacognitive skills is learning models in learning activities (Pratama, 20118; Palennari, 
2016; Mariati, 2012). In practice, learning has used student-centered learning models, 
but the tendency to wait for lecturers' orders causes students to be less independent and 
uninformative in finding subject matter (Djamhar et la., 2019; Kusumaningtias et al., 
2013). Thus impacting on weak awareness in students' metacognitive skills (Halimah, 
2014), inefficient using appropriate learning strategies, so learning is only memorized, 
which causes a weak understanding of student concepts (Ardila et al., 2012). The use of 
learning models used so far still revolves around discussions, presentations, and is 
emphasized more in lectures that are not by syntax and doesn't come from a variety of 
supporting sources (Hanif & Rohman, 2016; Corebima, 2016). Students should be 
allowed to explore understanding, develop concepts, develop thinking skills (Mariati, 
2012). Based on these data, an effort is needed to strengthen students' metacognitive 
skills to achieve learning objectives. According to Mariati (2012); Fauziah (2013); 
Walker (2012), that one way to strengthen understanding of concepts is to apply 
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learning models and manage their metacognition to be able to construct knowledge, 
deepen and apply the concepts of learning to give rise to scientific answers that 
represent understanding.  

One of the required learning models is unifying the CIRC learning model and guided 
inquiry (Ristanto et al., 2018). This learning model is a diffusion of two models, namely 
Cooperative Integrated Reading and Composition (CIRC) and guided inquiry. The 
virtue of integrating several models is the complementary strengths and weaknesses of 
several learning models (Fitriyani et al., 2015; Prayitno, 2012). 

The strengths of CIRC include practicing integrated skills between reading and finding 
the main ideas of discourse or material and giving responses in writing (Christina & 
Kristin, 2016), encouraging individuals to hone their ability to learn independently, to 
remind the activities of each group effectively in various aspects (Harahap et al., 2020; 
Sukiastini, 2013). However, the CIRC places more emphasis on reading, writing, and 
communication activities, and only involves a small number of scientific processes that 
form the basis of learning Biology (Ristanto et al., 2020; Djamhar et al., 2020; Christina 
& Kristin, 2016). At the same time, guided inquiry consists of stages exposing students 
to problems analysis and evaluation with the potential to improve metacognitive skills 
(Pratiwi et al., 2019; Bahiyah et al., 2019; Fitriyani et al., 2015). This will increase their 
metacognitive skills because students solve their problems by conducting investigations 
and analyzing data (Pratama, 2018; Prayitno, 2012). However, it is more suitable to be 
applied to students who have high academic and consistency in syntax implementation 
because they must complete the material in a long time with an investigation (Darmwan 
et al., 2018; Jannah, 2015).  

Based on the two learning models mentioned, another strategy needs to be done related 
to each model's strengths and weaknesses by integrating them. According to Ristanto 
(2017), this unification of the CIRC learning model and guided inquiry is strived to 
improve student-centered understanding of concepts that emphasize reading and writing 
activities on applying learning steps based on the lecturer's scientific methods direction. 
The study that unified CIRC and Guided Inquiry has been designed well on the biology 
learning kit (Ristanto et al., 2018). It has revealed its effectivity in enhancing critical 
thinking skills in the ecosystem (Harahap et al., 2020). Information on the impact of 
CirGi on the metacognitive of Botani Pheneroghame subject hasn't been found yet so 
far. Based on these facts, research needs to be done related to students' metacognitive 
skills to achieve learning objectives. A learning model that aligns with these two aspects 
is integrating CIRC and guided inquiry (CirGI). The research aims to determine the 
effect of students' metacognitive skills through the unification of CIRC and guided 
inquiry in the Cryptogamic Botany of Pteridophyte at Universitas Negeri Jakarta, 
Indonesia. 
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METHOD 

Research Design  

A quasi-experiment was used in this research, the design where two groups were chosen 
randomly. Pretest and posttest were then assessed at the end of learning to investigate 
differences between an experiment and a control group (Sugiyono, 2015). 
Table 1 
Research design pretest and posttest control group design 

Class  Pretest Treatment  Postest 

E (R) T1 X T3 

C (R) T2 0 T4 

E: experiment class  (integration of CIRC And guided inquiry), C: Control class  
(CIRC learning model application), R: Sample was chosen randomly, X: treatment, 0: 
control, T1,2: Pretest, T3,4: Postest 

Participant  

This study's population was students of Biology Education, Faculty of Mathematics and 
Natural Sciences Universitas Negeri Jakarta Academic year 2018/2019 taken botany 
cryptogam. Step for sampling includes purposive sampling to decide Universitas Negeri 
Jakarta as a targetted population or respondents. Identify all students from the targeted 
population and decide affordable population with simple random sampling  (McClave). 
The prerequisite test of normality and homogeneity was followed by an equality test to 
decide sample equity using students' pretest and posttest. 

Instrument  

The instrument used in this study is metacognitive refer to the indicators of Schraw et al. 
(2006) includes planning, monitoring, and evaluating. Metacognitive rubric scoring was 
done based on  Corebima (2009). The metacognitive instrument grid can be seen in 
Table 2.  

Table 2 
Students' metacognitive instrumen grid 
Indicator Test Number 

Planing 
Planning, setting goals, and allocating things prioritized to be studied 

2, 4,7,10 

Monitoring 

Assess learning or use of strategies  

1, 5, 8, 11 

Evaluating 
Analyze what has been done and effective strategies after education have been conducted 

3, 6, 9, 12 

Procedure 

This study consisted of three stages; the first stage starts with (1) Observation of 
students of Biology Education, Universitas Negeri Jakarta; (2) Preparation of 
experiment needs such as students' worksheet and metacognitive skills instrument. The 
second stage was the implementation part; every student was assigned for a pretest on 
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metacognitive skills in an essay. Each group was given the same treatment on the basic 
competence and subject material but not on the treatment. CirGi treated the experiment 
group during control with conventional one.  

The CirGi learning model's implementation combines CIRC learning and Guided 
Inquiry (Harhap et al., 2020; Ristanto, 2017). CirGi has five learning stages, which are 
first, the formation of heterogeneous groups. In this stage, students are grouped into 3 to 
4 students with different academic abilities and genders. The second stage is reading, 
discussing, and discovering the main concepts of reading. At this stage, students analyze 
the two main sources of calcification of mosses and their characteristics from Smith et 
al. (2006) and Tjitrosoepomo (2015) as well as two sources of research results on plants 
from accredited national journals and reputable international journals. The analysis 
results are written on a student worksheet in the format of the title or topic of the 
material being studied, reading sources, important facts about the material being 
analyzed, questions that arise from the results of group discussions. The results of the 
questions that arise are than being discussed on the extent of the hypothesis. 

Further, they are consulted with the lecturer on the relevance of the topic to be 
published. This activity is the initial stage of Pterydophyta learning activities through 
guided inquiry. Students work together in groups and, with the guidance of lecturers, 
carry out advanced learning activities in the form of experiments and literature reviews 
to answer questions that have been formulated. The results of reading analysis and 
research are then written as a learning report. At the end of the worksheet arrangement, 
students are asked to conclude and write down their learning reflections. The results of 
reading analysis and scientific investigations were presented and continued with class 
discussions. CirGi learning design is shown in Figure 1. Subject material was conducted 
based on the learning design planned on each group.  

Figure 1 
CirGi learning syntax 
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The third stage is the final treatment phase by assigning post- test to measure students' 
metacognitive skills achievement. Data was then processed for drawing conclusions and 
test the hypothesis that has been stated before. Learning was done three meeting times 
on the evert group.  

Data Analysis 

Data analysis of this research was descriptive, prerequisite analysis, correlation, and 
hypothesis test. Descriptive tests include averages and standard deviations.  Normality 
test was done with Kolmogorov-Smirnov, while homogeneity test was analyzed with 
Levene. Correlation test aimed at determining whether the variables allegedly was 
confounding variable (Convarian) related to the dependent variable or the variable to be 
measured. Hypothesis testing was done using the covariance analysis technique 
(Anacova) with a significance level of α=0.05. All tests were done with significance 
level of α=0.05 with SPSS 24 Software.  

FINDINGS  

Normality  

Based on Table 3, the experimental class showed the pretest p-value of 0.095 and the 
posttest of 0.681 greater than α = 0.05, so it can be concluded that the pretest and 
posttest data of the metacognitive skills of students in the experimental class were 
normally distributed. In the control class, the pretest's p-value was 0.791. The posttest p-
value was 0.305 greater than α = 0.05, so it can be concluded that the pretest and 
posttest data of students' metacognitive skills in the control class were also normally 
distributed. 

Table 3 
Pretest and posttest normality on students' metacognitive skill 

Class Ʃ sample 
Metacognitive skill 

Note 
Pretest Pos-test 

Experiment 35 0.127 0.574 Normal 

Control 35 0.791 0.305 Normal  

Homogeneity 

Homogeneity was conducted Based on the analysis of the data that has been done. The 
homogeneity testing of students' metacognitive skills data was carried out with Levine's 
test with α = 0.05. The calculation results show that α = 0.162> 0.05 or H0 was accepted 
so that it can be interpreted that the average pretest and posttest of students' 
metacognitive skills in the group of students who applied the CIRC integration learning 
model and guided inquiry and the group of students who applied conventional learning 
models have the same variance or homogeneous.  



 Miarsyah, Ristanto, Lestari & Rahayu    487 

International Journal of Instruction, July 2021 ● Vol.14, No.3 

Correlation  

The correlation was carried, based on the analysis of the data that has been done, data 
correlation testing was performed with the Pearson product-moment with α = 0.05. The 
results of the analysis can be seen in Table 4. 

Table 4 
Pretest and posttest correlation on students' metacognitive skill 

Component Sub-component Pretest Posttest 

Pretest 

Pearson Correlation 1 0.359** 

Sig. (2-tailed)  0.002 

N 70 70 

Post-test 

Pearson Correlation 0.359** 1 

Sig. (2-tailed) 0.002  

N 70 70 

Based on Table 4, the pretest score as a covariate has a significant correlation with the 
posttest score after treatment being given. This can be seen from the Pearson product-
moment calculation, which is r = 0.359, which was greater than α = 0.05, so it can be 
concluded that there is relationship between pretest and posttest and pretest is a variable 
that must be controlled (covariate).  

Based on the results of the calculation of the pretest and posttest understanding of the 
Pteridophyte concept in the experimental class applied with the guided inquiry CIRC 
learning model, there was an increase with a difference of 24.37 where previously the 
pretest score had an average of 37.72, and the posttest had a mean of 62.07 (Table 5). 
This increase can be seen in all indicators of understanding the concept of Pteridophyte. 

Table 5 
Mean of pretest and posttest of metacognitive skill for each indicator on experiment 
class 

No Indicator 
CirGI Conventional 

Pretest Posttest Pretest Posttest 

1 
Planing  
(planning, managing goal, allocate priority 
item to be learned) 

40,61 62,55 36,33 53,27 

2 
Monitoring  
(Evaluating learning or strategy use) 

38,37 60,71 39,28 60,51 

3 
Evaluation  
(Analysis of what has been done and effective 
strategy after learning conducted) 

34,18 62,96 31,53 57,14 

Total 113,16 186,22 107,14 170,92 

Mean 37,39 61,77 35,48 58,54 

Deviation standard 8,92 11,68 6,75 8,29 



488                        Metacognitive on Pteridophyte: A Unification of Cooperative … 

 

International Journal of Instruction, July 2021 ● Vol.14, No.3 

Based on Table 5 and Figure 2, it is known that there are increased on all indicators, the 
highest score found in the evaluation indicators, which were originally found in the 
average 34.18 to 62.96 with a difference of 28.78 and the percentage increase of 
45.71%. In contrast, the lowest score was the original planning indicator at an average 
of 40.61 to 62.55, with a difference of 21.94 and a percentage increase of 35.08. Based 
on these data, it is known that students who are applied with the CIRC integration 
learning model and guided inquiry have been able to evaluate, such as analyzing what 
has been and effective strategies after the learning is carried out. Still, it is necessary to 
make a habit of planning, such as setting goals and allocating prioritized things.  

 
Figure 2 
Increasement score percentage of metacognitive skills on experiment and control class 

Data Description of Student Metacognitive Skills  

Based on Figure 2, it is known that all indicators have increased the highest score found 
in the evaluation indicators, which were originally on the average of 39.28 to 60.51 with 
a difference of 21.23. The percentage increase of 44.78, while the lowest score was on 
the original planning indicator's average score at an average of 36.33 to 53.27. The 
difference is 16.94, and the percentage increase is 31.71%. Based on these data, it can 
be concluded that students who are applied with conventional learning models are able 
to evaluate, such as analyzing what has been done and the right learning strategies. Still, 
it is necessary to habituate in planning, setting goals, and allocating things prioritized for 
learning. Based on Table 4 and Figure 2, it is known that the pretest and posttest scores 
of students' metacognitive skills in the experimental class applied with the CirGI 
learning model were higher than the control class applied with the conventional learning 
model with a score difference of 3.09. The pretest score of the experimental class 
metacognitive skills was 37.72, and the posttest of the students' metacognitive skills was 
around 62.07, with the difference between the two was 24.35. Whereas in the control 
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class applied with the conventional learning model, the pretest score of students' 
metacognitive skills was 35.71, and the posttest was 56.97, with a difference of 21.26. 
The mean of planning, monitoring, and evaluation indicators are more stable in the 
classrooms implemented with the CirGI learning model. The increase was in the average 
of 60.71-62.96 and above and stable in the mean score range, while in the control class 
applied with conventional learning models ranging from 53.27-60.51. In both classes, 
evaluation indicators get the highest score, and planning gets the lowest score. However, 
the two indicators still have the highest percentage increase in the experimental class 
applied by the guided CIRC-incur learning model compared to the control class (Figure 
2). Mean differences per indicator and overall percentage increase from the 
metacognitive skills score. A t-test based on indicators was performed to determine the 
significance of the mean difference based on indicators. Based on Table 6, it can be seen 
that the significance of the t-test is smaller than 0.05. So, it can be concluded that there 
are mean differences in each indicator of the metacognitive skills of students in the class 
applied to the learning model of integrated learning CIRC and guided inquiry with 
classes applied by conventional learning models. 

Table 6 
Independent sample t-test on students' metacognitive skill indicators of experiment and 
control class 

No. Indicator 
t-test significance 
between variable 

Conclusion 

1 Planing  
(planning, managing goal, allocating priority 
thing to be learned)) 

0.008 
mean 
difference 

2 Monitoring  
(Evaluating learning or strategy use) 

0.049 
mean 
difference 

3 Evaluation  
(Analysis of what has been done and effective 
strategy after learning) 

0.039 
mean 
difference 

Note: [α > 0.05 = no mean difference]; [α < 0.05 = mean difference] 

Based on data analysis, hypothesis testing was done with ANCOVA with α=0.05. The 
analysis result can be seen in Table 7.  
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Table 7 
ANCOVA test of students' metacognitive skill 

Source Type III Sum of Squares Df Mean Square F Sig. 

Corrected Model 1275.781a 2 637.891 8.825 .000 

Intercept 4686.192 1 4686.192 64.834 .000 

Pretest 634.935 1 634.935 8.784 .004 

Learning Model 488.374 1 488.374 6.757 .011 

Error 4842.738 67 72.280   

Total 258142.520 70    

Corrected Total 6118.519 69    

Based on the results of calculations that have been done, it can be seen that the pretest 
value has a p-value = 0.004 <α = 0.05, so H0 was rejected (Table 7). This means that 
there are differences in students' average metacognitive skills between students taught 
with the CirGI learning model and the conventional learning model after controlling for 
the posttest's influence. The results of the calculation of the learning model variables 
show that the p-value = 0.011 <α = 0.05 so that H0 is rejected. This means that without 
the pretest value in the confidence level of 95%, there is an influence of applying 
learning models in groups applied with the CirGI learning model and conventional 
learning models on the posttest score of concept understanding obtained by students. 

Table 8 
Post hoc test on students' metacognitive skill  

Parameter B Std. Error T Sig. 
0.05 Confidence Interval 

Lower Bound Upper Bound 

Intercept 41.404 5.447 7.601 .000 30.532 52.277 

Pretest .436 .147 2.964 .004 .142 .730 

[CIRC and Guided 
inquiry] 

5.321 2.047 2.599 .011 1.235 9.408 

[konvensional] 0a      

Based on the analysis results in Table 8, it can be seen that CirGI has a p-value = 0.011 
0.0 α = 0.05. So that H0 was rejected. It can be concluded that the posttest score of the 
metacognitive skills of students applied with CirGI is higher than students who applied 
conventional learning after being controlled by a pretest.  

DISCUSSION 

This study aimed to determine the effect of the CirGI learning model on students' 
metacognitive skills. Hypothesis testing showed that H0 is rejected because it was 
smaller than the significance level with α = 0.05. It can be concluded that there is an 
influence of the CirGI learning model on students' metacognitive skills. Further 
explanations will be discussed in each group. The results of descriptive data analysis 
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and hypothesis testing indicate a significant influence of the CIRC integration learning 
model and guided inquiry on students' metacognitive skills (Table 6). These influences 
indicate that the metacognitive skills of students who applied the CIRC integration 
learning model and guided inquiry were higher than those of students who applied 
conventional learning models. Based on Table 4, it is known that students who are 
applied with the CirGI learning model have been able to evaluate the analyzing of what 
has been done (including reviewing the understanding of the definition of Pteridophyte, 
body structure, types of spores based on shape and size, metagenesis and classification 
Pteridophyte). Also, effective strategies after learning are carried out. Still, it is 
necessary to make a habit of planning, such as setting goals, strategies, and allocating 
things prioritized for learning. Table 7 shows that the effect of CirGI incur higher than 
conventional and can be seen from the syntax or stages.  

In the first stage, students are forming a heterogeneous group. According to Ristanto & 
Darmawan (2020) and Saputra et al. (2019), creating heterogeneous student groups aims 
to narrow students' academic abilities. Students with high academic skills will assist 
those with lower achievement  (Yusuf et al., 2019; Mahanal et al., 2019). Students' 
metacognitive skills are also honed along with the time efficiency in learning. Because 
in completing assignments, students are required to adjust or use as much time as 
possible both in the division of components of the task itself or with other students, and 
set strategies appropriate learning to understand the material from various sources (Al-
Gaseem et al., 2020; Hogan et al., 2015). 

The second stage is reading, discussing, and conducting investigations. At the reading 
stage, it is carried out from various sources of reading in accordance with the 
Pteridophyte material component, which discusses the definition, structure of the body, 
metagenesis, and its benefits in daily life. According to Evangeline (2016) and Garcia et 
al. (2015), reading activities from various sources require students to analyze what 
material should be known in advance or prioritized, monitor their understanding of the 
many sources of reading, and evaluate the understanding and learning strategies used. 
Stages of discussion include activities that include an inquiry process based on the 
discussion component of the MFI, so that the stages run smoothly, the MFI needs to 
assist the investigation, which contains the discussion component and with direction 
from the lecturer. During the discussion, a lot of information is needed so that during the 
discussion between the material being learned or other material related to the material 
being discussed. Discussion with cooperative principles will help students under lower 
academic skills. Assistance is gained from other friends within the same group with a 
higher academic level. (Ristanto, Rahayu, & Mutmainah, 2020; Leasa et al., 2019; 
Kritpracha et al., 2018). In this activity, planning, monitoring, and evaluation aspects are 
also related to learning materials or strategies, both within groups and students 
themselves, so that all information components in student worksheet are fulfilled so that 
they will hone students' metacognitive skills. This agrees with Rokhmat & Putrie (2019) 
and Walker et al. (2012) that the opinions or arguments given during discussions have 
an important role in scientific reasoning, the development of conceptual understanding, 
and skills in constructing between material learned with other material. 
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In the discussion component contained in the MFI also includes the third stage of 
formulating the problem, the fourth stage formulating hypotheses, and the fifth stage 
conducting investigations from various sources, and the sixth stage developing work 
based on planning, monitoring, and evaluation activities because between students 
encouraged to complete the discussion material before being presented. Each student in 
a heterogeneous group has a different assignment at the estimated time that has been 
done. These activities can hone students' metacognitive skills because when formulating 
problems and determining hypotheses. Students must understand in advance the material 
in which reading various sources support aspects of planning metacognitive skills 
(Ristanto et al., 2017; Prayitno et al., 2017; Prayitno, 2015). when they will develop 
material or conduct an investigation, students are able to formulate problems and 
determine hypotheses or provisional estimates of what will be investigated so that 
students' understanding is more directed and systematic that requires monitoring and 
evaluation aspects of the skills metacognitive (Widyasari et al., 2013). 

The seventh stage is to analyze, evaluate the investigation process, and draw 
conclusions. Students are given a replication related to what has been obtained from the 
process of discussion in groups during the evaluation activities. When displaying the 
work, and what is not yet understood from the material that has been discussed, as well 
as evaluation of learning strategy errors that must be adjusted to the number of materials 
so that students' metacognitive skills in this aspect increases. Reflection is included in 
self-evaluation, which includes controlling the student's learning process, determining 
the stages of planning, selecting learning strategies that are appropriate to the 
components of the material being studied, monitoring progress, and correcting errors in 
understanding the concepts and effectiveness of the chosen learning strategies (Ristanto 
et al., 2020; Iskandar, 2014). Reflection activities in this learning are related to students' 
self-regulation of Pteridophyta. Students write down what they have learned, the 
constraints, and what strategies are used to overcome these obstacles. This reflection 
writing stage is relevant to the metacognitive dimensions, namely, planning, monitoring, 
and evaluating. 

In contrast to the experimental class applied by the CirGI, in the control class applied to 
the conventional learning model, students' metacognitive skills are lower, which can be 
seen from the low aspects of planning (Figure 2). Although it has increased, the 
planning aspect has a lower percentage increase than other elements and the 
experimental class. This is likely due to the drafting of an MFI there was no component 
of problem formulation and hypothesis determination. Learning activities focus on 
discussion activities in groups and between groups. Still, development of important facts 
and fundamental concepts that lead to understanding from various sources has not been 
seen. This can be seen when presenting the work that has not been effective, and 
students who ask questions must be determined first. Activities formulate problems and 
hypotheses, including activities that will determine learning goals. The activity leads to 
student skills in planning, which includes setting goals, and allocating things that are 
prioritized to be studied, making it easier for students to understand the whole complex 
Pteridophyte material (Akben, 2020; Garcia et al., 2015; Cil, 2015). 
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In addition to these two factors, another factor contributing to learning is the lecturer's 
guidance as a facilitator. Students who applied the conventional model had led to 
student-centered lecturers giving directions for completing assignments at the beginning 
of the meeting. Students actively discovered the main concepts from the reading 
sources. However, discussion activities between lecturers and students did not run well 
due to the absence of problem formulation and formulation of hypotheses, which 
became the direction for the development of the material discussed so that students only 
sought a basic definition or general understanding of the material, and were not 
enthusiastic when discussing with the lecturer. This because they were not raised 
knowledge about the differences in the discussion components that have been 
determined so that the lecturer only aligns or evaluates at the end of the course without 
accustoming self-reflection to students. High-quality students' worksheet is needed to 
implement learning design (Yusnaeni et al., 2019; Fajarianingtyas et al., 2019).  CirGi 
implementation on biology learning needs clear worksheet so that students' will be able 
to conduct the assignment well (Harahap et al., 2019). According to Ristanto et al. 
(2018); Muna et al. (2016), activities that should have occurred during the preparation 
of the student's worksheet in addition to discussions with friends of a group, namely 
students can ask questions and discuss with the lecturer if there is a compilation 
component that is not yet understood so as to facilitate students at the time of the 
investigation, utilizing the lecturer as a source knowledge. Added by Dwi et al. (2013) 
and Lukitasari et al. (2014), this activity also honed students' skills in streamlining time 
for component investigations, which later had an impact on the customization of 
planning aspects that included things that had to be prioritized or not yet understood so 
that they could be discussed with the lecturer as a facilitator. According to Prayitno 
(2015), students' metacognitive skills habituation activities should be managed or 
designed in a planned and deliberate, systematic, and sustainable manner with 
facilitators such as lecturers during learning activities. 

CONCLUSION 

Based on the research that has been done, it is concluded that there is an influence of the 
CirGI learning model on students' metacognitive skills. The implications obtained from 
this study include that students can be directed or familiarized with reading and writing-
based activities that can be accompanied by scientific activities. The integration of 
CIRC and guided inquiry (CirGI) can be used as an alternative choice of learning 
models to enhance or strengthen students' metacognitive skills. CirGi learning syntax 
combines two learning models of CIRC and Guided Inquiry so that the learning phase is 
longer. Students need a good understanding before studying Biology with CirGi. 
Recommendation based on this study limitation focuses on how teachers or lecturers 
provide more operational instruction on the worksheet. 
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