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Cognitive regulation related to the learning independence is a problem that often 

appears in remote learning. It’s related to metacognition awareness that claimed 

could facilitate learners in understanding how to learn and regulate the learning 

process to solve the new problem encountered. The current study aimed to 

investigate the prospective science teachers’ (PST) metacognitive awareness in 

remote learning based on field-dependent and field-independent cognitive styles, 

and gender. Quantitative research with a survey method involving 100 PST was 

carried out in this study. The PST metacognitive awareness was collected using 

the Metacognition Awareness Inventory (MAI) instrument, while PST cognitive 

style was determined using the Group Embedded Figure Test (GEFT) instrument, 

which was empirically declared valid and reliable. The research data were 

analyzed using the independent sample t-test, and the Mann-Whitney test after 

the data distribution test was carried out using the Kolmogorov-Smirnov test. 

Based on gender differences, PST metacognitive awareness was not significantly 

different (p>0.05), while based on cognitive style, PST metacognitive awareness 

was significantly different (p<0.05) on indicators of procedural knowledge and 

conditional knowledge. In addition, PST metacognitive awareness was 

significantly different on indicators of procedural knowledge, conditional 

knowledge, planning, monitoring, debugging, and evaluation based on a review 

of cognitive styles and gender differences. 
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INTRODUCTION  

The Covid-19 pandemic caused significant changes to education systems around the 

world. Social restrictions cause learning to be done online (remote learning) (Weeden & 

Cornwell, 2020). Cognitive regulation related to learning independence is a problem that often 

appears in remote learning (Rashid & Yadav, 2020). Cognitive regulation is related to 

metacognition awareness (Asy’ari et al., 2019; Perry et al., 2019) that claimed could facilitate 

learners in understanding how to learn (Sagitova, 2014) and regulate the learning process 

(Gonzalez-DeHass, 2016) to solve the new problem encountered (Perry et al., 2019). Students 

have good cognitive regulation stated carry out thinking processes such as planning, 
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monitoring, and evaluating (Asy’ari et al., 2019) simultaneously in learning (Donker et al., 

2014). 

Metacognition is suspected to be a key factor in academic development (Zohar & 

Barzilai, 2013), optimization of memory, learning outcomes (Sperling et al., 2012), students' 

self-regulation (Taasoobshirazi & Farley, 2013) and has become a significant issue of 

educational research (Asy’ari et al., 2019; Muhali et al., 2019; Wirzal et al., 2022). The 

statements support by the focus of science learning has shown an orientation towards 

adaptability development and training, complex communication/social skills, non-routine 

problem-solving skills, self-regulation/self-development, and systems thinking (Quinn et al., 

2012). Unfortunately, many teachers in Indonesia still do not understand metacognition 

(Syarifah et al., 2016), and metacognitive teaching to students tends to be neglected (Koswara 

& Mundilarto, 2018). 

Previous research showed that students' metacognitive awareness was categorized as 

very weak (Fauzi & Sa’diyah, 2019). Tosun and Senocak (2013) reported that efforts to increase 

students' metacognition awareness could be made by implementing a problem-based learning 

model. However, the debugging sub-dimension was found not significantly increase in the 

inventory of students' metacognition awareness after learning. Furthermore, Asy'ari et al 

(2019) reported that the inquiry learning model did not have a consistent impact on the sub-

dimensions of the information management system, monitoring, evaluation, and debugging. 

In general, it had a positive impact on increasing students' metacognitive knowledge and 

awareness. 

The description signals that identifying students' metacognition and cognitive 

characteristics is important before metacognition learning is carried out in the classroom. 

There are many factors that can affect students' thinking skills, including gender (male and 

female) (Harish, 2015; Mahanal et al., 2017). However, the study results did not consider the 

potential differences in students' metacognition based on gender characteristics. The results 

showed a significant difference between female and male metacognitive awareness on 

planning, evaluation, and monitoring (Liliana & Lavinia, 2011). Females obtained 

significantly higher scores on metacognitive knowledge and metacognitive awareness than 

males (Abdelrahman, 2020). Unfortunately, the results of the previous study did not consider 

differences in metacognitive awareness based on a review of cognitive style characteristics. 

However, these characteristics were stated to affect students' thinking skills (Mutlu & Temiz, 

2013; Özgelen, 2012).  

Cognitive style is the tendency/differences of students consistently in organizing and 

processing information (Rasheed-Karim, 2021). Cognitive style can be a strong predictor to 

get a general idea of learning outcomes and one's abilities (Guisande et al., 2007), the way 

individuals perceive, organize, classify, and mark important environmental factors (Verawati 

et al., 2020). The results of empirical research have identified the dimensions of cognitive style 

that are generally known to be field independent (FI) and field dependent (FD) (Price, 2004; 

Sternberg et al., 2008). The difference in the characteristics of the FI and FD cognitive styles 

lies in the individual's method of processing the information obtained (Saracho, 2000). The 

results showed no differences in thinking styles in terms of gender, males tend to have FI 

cognitive style, and females tend to have FD cognitive style (Onyekuru, 2015). Further 

explained, the FD cognitive style has the characteristics of being quickly influenced by the 

environment in making decisions. At the same time, the FI tends to be more analytical and 

depends on the knowledge possessed in making decisions (Nozari & Siamian, 2015). On the 

other hand, Verawati et al. (2020) reported that students' critical thinking skills had the same 
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criteria based on the FI and FD cognitive styles review. Unfortunately, the study did not 

identify students' metacognition awareness. 

The consequences of the research results that have been described previously indicate 

the influence of cognitive style and gender differences on metacognition awareness. 

Metacognition has become a significant issue in educational research in recent years, where 

gender and cognitive style are suspected to be factors that can affect thinking skills, including 

metacognition. Unfortunately, not many studies investigated students' metacognitive skills in 

terms of gender differences and cognitive styles, especially in remote learning context. This 

study aimed to investigate the prospective science teachers’ (PST) metacognitive awareness 

in remote learning based on the components of declarative knowledge (DK), procedural 

knowledge (PK), conditional knowledge (CK), planning (P), information management (IMS), 

monitoring (M), debugging (D), and evaluation (E) (Schraw & Dennison, 1994) based on 

cognitive style FI and FD (Witkin & Goodenough, 1977) and gender. 

METHOD  

This research is quantitative research with a survey method. The research sample 

consisted of 100 prospective science teachers’ (PST) from three universities in Mataram 

(Universitas Pendidikan Mandalika, Universitas Mataram, and Universitas Islam Negeri 

Mataram). The sample was divided into two groups of male and female PST to be given a 

cognitive style test to obtain male and female PST with FI and FD cognitive styles. The FI male 

group consisted of 23 PST, the FI female group consisted of 22 PST, the FD male group 

consisted of 29 PST, and the FD female group consisted of 26 PST. The group of the PST was 

then given a metacognitive awareness questionnaire to identify the PST metacognitive 

awareness of each group. 

The cognitive style was identified using the Group Embedded Figure Test (GEFT) 

(Witkin & Goodenough, 1977), which had three parts with different completion times for each 

part, namely, the first part lasted three minutes, the second part lasted five minutes, and the 

third part lasted five minutes. The Metacognition Awareness Inventory (MAI) used in this 

study (Schraw & Dennison, 1994) which was adjusted to the context of natural science 

learning which was stated to be generally reliable (α Cronbach = 0,96) (Feiz, 2016; ÿz, 2016). 

The GEFT score is interpreted into two categories, FD category if score obtained was 0-11, 

while FI category if score obtained was 12-18. The PST metacognitive awareness was 

descriptively calculated using the formula: Final score (K) = [(Score obtained / maximum item 

score) x maximum score]. The scores obtained were then converted into four categories, 

namely: K 1.33 (low); 1.33 < K 2.33 (enough); 2.33 < K 3.33 (good); and 3.33 <K 4.00 (very good) 

(Asy’ari et al., 2019). 

Inferential analysis using IBM SPSS 23 version was used to test the differences in PST 

metacognitive awareness based on cognitive style, and gender using independent sample t-

test and Mann-Whitney U test were carried out after the normality test of PST metacognitive 

awareness data using the one-sample Kolmogorov-Smirnov test. 

RESULTS AND DISCUSSION  

Gender and Metacognitive Awareness 

The PST metacognitive awareness based on gender differences was analyzed using the 

Mann-Whitney test. Based on the normality test result, the data stated not normally 

distributed (p<0.05).  
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Table 1. The PST metacognitive awareness differences based on gender 

Gender N 
Metacognition awareness 

p 
Mean Rank SD Normality (Sig.) ΣN 

Male 52 45.13 
.39630 .013 100 .054 

Female 48 56.31 

Table 1 shows the Mann-Whitney test result of the PST metacognitive awareness. The 

analysis result found that the gender differences has not significantly impact (p>0.05) on PST 

metacognitive awareness. 

Cognitive Style and Metacognitive Awareness 

Table 2 shows that PST metacognitive awareness was significantly different (p<0.05) 

based on differences in cognitive style between FI and FD. The category of PST metacognitive 

awareness was in the same category (good: 2.33 <K 3.33). However, FI (mean: 2.6911) has a 

better mean score in comparison with FD score mean (mean: 2.4964).  

Table 2. The PST metacognitive awareness based on the cognitive style differences. 

Cognitive Style N Mean SD Normality (Sig.) df t p 

Field independent (FI) 45 2.691 .4481 
.200 98 2.250 .027 

Field dependent (FD) 55 2.496 .4157 

Independent sample t-test (Table 3) and Mann-Whitney test (Table 4) were then carried 

out to determine differences in indicators of PST metacognitive awareness based on 

differences in cognitive styles. The results showed that PST metacognitive awareness was 

significantly different only in the PK (p<0.05) and CK (p<0.05) indicators, while in other 

indicators, there was no significant difference. 

Table 3. The result of independent sample t-test  

Indicator Cognitive style Mean SD 
Normality 

(Sig.) 
df t p 

Declarative 

knowledge (DK) 

FI 2.671 .4137 
.079 98 1.195 .235 

FD 2.549 .5737 

Procedural 

knowledge (PK) 

FI 2.755 .5829 
.200 98 3.094 .003 

FD 2.410 .5297 

Conditional 

knowledge (CK) 

FI 2.777 .5397 
.200 98 2.644 .010 

FD 2.498 .5147 

Planning (P) 
FI 2.720 .5194 

.200 98 1.863 .065 
FD 2.525 .5193 

Debugging (D) 
FI 2.711 .6023 

.200 98 1.526 .130 
FD 2.538 .5303 

Evaluation (E) 
FI 2.691 .5455 

.200 98 1.392 .167 
FD 2.549 .4741 

Table 4. The result of Mann-Whitney test 

Indicator Cognitive style Mean Rank SD Normality (Sig.) ΣN p 

IMS 
FI 54.67 

.5332 .021 100 .192 
FD 47.09 

Monitoring (M) 
FI 55.07 

.4657 .020 100 .152 
FD 46.76 
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Cognitive style refers to an individual's tendency to process information (Mawad et al., 

2015) that is influenced by interactions with the environment (Özgelen, 2012) and made the 

differences between FI and FD learning outcomes (Nozari & Siamian, 2015) as found in this 

study.  In line with this statement, the results of other studies also found differences in 

cognitive style correlated with the focus of one's attention (Bendall et al., 2016). 

The results of this study indicate that cognitive style affects PST metacognitive 

awareness on PK and CK indicators related to the ability of knowledge organization to solve 

problems according to the conditions encountered (Ning, 2016) through monitoring, 

reflecting, and evaluating problem-solving steps (Lubur & Ate, 2018). This happens because 

of the characteristics of FD, which often fail to solve detailed problems, while FI is more 

analytical and detailed in problem-solving (Rastegar & Honarmand, 2016) so that the 

metacognition of FI students is better than FD (Tinajero et al., 2012). 

Gender, Cognitive Style, and Metacognitive Awareness 

The PST metacognitive awareness was significantly different based on a review of 

gender and cognitive styles. Table 5 shows that male FD and female FI metacognitive 

awareness was significantly different (p<0.05). The assessment based on the mean score also 

indicates that the metacognitive awareness of female FI was better than male FD (mean: 2.7636 

vs mean: 2.4328). In contrast to these results, the metacognitive awareness of male FI vs female 

FI, male FD vs female FD, and male FI vs female FD were not significantly different. The 

differences in metacognitive awareness of male FD and female FI were further identified 

based on indicators of metacognitive awareness. Table 6 shows that the difference in 

metacognitive awareness of male FD and female FI lies in the PK, CK, P, M, D, and E 

indicators. For information, all data variables in Table 6 meet the assumption of normality.  

Table 5. The PST metacognitive awareness based on gender and cognitive style 

Cognitive 

Style 
Gender N Mean SD Normality (Sig.) df t p 

FI Male 23 2.6217 .3679 
.200 43 1.063 .294 

FI Female 22 2.7636 .5178 

FD Male 29 25.310 
.4132 .002 

Mann-

Whitney test 
.118 

FD Female 26 31.000 

FI Male 23 2.6217 .3679 
.200 47 .471 .640 

FD Female 26 2.5673 .4321 

FD Male 29 2.4328 .3972 
.076 49 -2.584 .013 

FI Female 22 2.7636 .5178 

Table 6. Differences in PST metacognitive awareness indicators based on gender (male FD 

vs. female FI) 

Indicator Cognitive style Gender N Mean SD df t p 

DK 
FD Male 29 2.5241 .5816 

49 -1.160 .252 
FI Female 22 2.7000 .4690 

PK 
FD Male 29 2.4069 .5028 

49 -2.383 .021 
FI Female 22 2.8000 .6761 

CK 
FD Male 29 2.4276 .5476 

49 -2.243 .029 
FI Female 22 2.7864 .5890 

P 
FD Male 29 2.4207 .5341 

49 -2.671 .010 
FI Female 22 2.8227 .5299 



Asy’ari & da Rosa Prospective Teachers’ Metacognitive Awareness ……… 

 

 

 International Journal of Essential Competencies in Education, June 2022 Vol. 1, No. 1 | 23 

 

Indicator Cognitive style Gender N Mean SD df t p 

IMS 
FD Male 29 2.4379 .4262 

49 -1.677 .100 
FI Female 22 2.6727 .5741 

M 
FD Male 29 2.3138 .4198 

49 -2.769 .008 
FI Female 22 2.6727 .5053 

D 
FD Male 29 2.4759 .5275 

49 -2.166 .035 
FI Female 22 2.8182 .5981 

E 
FD Male 29 2.4414 .4516 

49 -2.209 .032 
FI Female 22 2.7773 .6346 

In line with this study, Rezai and Noori (Rezai & Noori, 2013) found that male tend to 

be more field-dependent than female. FD has the characteristics of having an interpretation 

based on factual form, short memory, likes a natural learning atmosphere so that it is difficult 

when learning situations are manipulated. At the same time, FI is more likely to have high 

motivation and concentration, likes a dynamic academic environment that allows for 

competition (Blakely & Tomlin, 2008). It was further explained that FI is superior in analyzing 

and in more detail in learning, while FD is superior in communication and social skills (Mefoh 

& Ezeh, 2016). These characteristics cause differences in the awareness of metacognition of FI 

female students and FD male students in this study (p<0.05). 

CONCLUSION  

This study investigated the engineering students’ metacognitive awareness in remote 

learning based on cognitive style (FI and FD) and gender. The result shows that; (1) the 

metacognitive awareness of males and females is not significantly different; (2) metacognitive 

awareness is significantly different based on the FI, and FD cognitive style review, particularly 

on PK and CK; and (3) the PST metacognitive awareness was significantly different between 

FD male vs FI female on the indicators of PK, CK, P, M, D, and E. 

RECOMMENDATION  

This study contributes to the role of field-dependent/independent cognitive style and 

gender on the engineering students’ metacognitive awareness, which has not been widely 

studied. However, the relationship between metacognitive knowledge and other affective 

components such as emotional ability and learning motivation needs to be investigated in the 

future. 
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