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Abstract. Teachers and lecturer musl\&gicomprehend the nature of melucngnilimj and how it can be implemented in the
learning process. This study aimed to inwestigate to what extent Biology teachers dnd lecturers understand melucngnilivj
skills. A survey with a descriptive quantitative approach was employed in this study . The data of this study were gathere
using a guestionnaire and an interview. The population all Biology lecturers who were teaching at the Department of
Biology Education and Biology school teachers from Makassar, South Sulawesi, Indonesia. The samples were selected by
using a purposive sampling lt‘chniqut‘lThe samples were 46 Biology lecturers and 48 Biology school teachers. The results
showed that the participants had an iSsue in comprehending metacogniti \'-1 skills; only a few of them understood what
metacognitionf was. In fact, the majority of thelecturers and teachers had notlintegrated the skills into the leaming process.
It is expected that the findings of this study cah be contemplated as an insight to the development of the learning quality in
the 21*" century era.
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INTRODUCTION

Metacognitive skills comprise the ability to and the awareness of monitoring one’s own learning process [1].
Education should be able to riscilhis awareness in sludcn:J [2]. Metacognitive skills play an essential role [3]-[5] as a
compass which enables student$ to be responsible for their own learning [6]-[8]. Metacognitive skills help students
to plan as well as to monitor their learning progress and process, problem-solving [9]-[12]

Teachers and lecturers need to be able to comprehend the nature of mclelcognilimLamd how to incorporate
mclelcognili\fj skills into leaming [13], [14]. The teachers’ tmd lecturers’ understanding of metacognition| seems to be
closely related to their perception of learning strategies that can help students raise their metacognitivel awareness and
mclelcognili\-'cj abilities [15], [16]. Educators with g(umLu11del‘slall]dil]g of pedagogy can understand what needs to be
taught [17]-[ 9] and can be more successful in improving their students’ metacognitive] skills [9] [20].

Empirical evidence shows that most students are willing to reflect on their learning prbeess and adjust their learning
strategies to various conditions. However, maulI unable to identify appropriate learning strategies nor implement a

new plan [21],[22] . The students’ metacognitiveawareness and metacognitive] skills are at the level of “cannot really”
(cannot distinguish between what to think and Row to think) and of “ar risk 't (the students do not seem to be aware
that thinking is a process) [23], [24]. This shows that students experience a difficulty in measuring and managing their
thinking evolution [3].

The early provision of metacognition to Biology teacher candidates is expected to give a strong foundation for
their pedagogical competence. Students 1 from their teachers; in this case, lecturers. Therefore, how lecturers teach




in the classrooms are the examples of how learning should be conducted. However, it has been found that learning
activities at universities have not reflected the proper science learning. The classrooms are mostly dominated by
lecturing, textbook reading, and power point presentation by the lecturers, while students’ problem solving and higher-
order thinking skills have been left untouched [25], [26]] The habits of teaching by using conventional techniques are
still found in many schools. Therefore, it is less likely that students’ metacognitivdskills can be empowered [27].

Research conducted by Theodosiou [28] and Veenman [29] have proven that Wiscovery learning and task-based
learning had an effect on activating students’ metacognitive processes. By understanding metacognitior|, teachers and
lecturers can help their students generate their metacognitivdawareness and mclelcognili\ftbilily [15]. Metacognitive
empowerment can stimulate reflective thinking skills, critical thinking, making effective décisions and self-confidence
in class discussions and have superior performance [30]-[33]. Success in learning and education occurs when teachers,
lecturers, supervisors, educational institutions design, implement and manage leaming by empowering metacognitiv
skills [34].

The main purpose of this research was to investigate the extent to which Biology lecturers and school teachers
understand concepts related to metacognition). The results of this study are expected to provide insights for improving
the quality of th:fZ]’” century learning. Synergy between teachers and lectures in promoting metacognitive] skills in
the classroom an
education.

the early provision of metacognitive| skills at universities are beneficial to improve the duality of

METHOD

This study was designed as a descriptive quantitative survey. The research data were obtained using a questionnaire
and an interview. The population of this research was all the lecturers from Bio ltug)ieducalli()ll program in Makassar
and all Biology teachers in Makassar, South Sulawesi. The research samples were takten from the population by using
a purposive sampling technique| Altogether, there were 48 teachers and 46 lecturers (12 lecturers from Universitas
Islam Negeri (UIN) Alauddin Makassar; 11 lecturers from Universitas Pejuang Republik Indonesia (UPRI) Makassar;
23 Lecturers from STKIP Pembangunan Indonesia (PI) Makassar). The criteria for selecting the samples from the
university were that the lecturers came from an accredited biology education program, had been serving as an associate
lecturer in the department, and had been teaching Biology for more than three years. The teachers were selected based
on the facts that their schools had been accredited and they had more than five years of teaching experience. Every
school level was represented by on Biology lcelchcrj

A semi-open questionnaire was developed to cdllect thel data. The participants’ understanding of mclﬂcognili\fj
skills was measured based on nine components: (1) recognftion of memcognilimLC()ncepl; (2) understanding of th
importance of mclacognili\-'ciskills for students; (3) comprehension of the pararheters of metacognitive] skills; (4)
knowledge about the charatteristics of students who master mclﬂcognili\fcivskiIIs; (5) promotion of students’
mclﬂcognili\fjski]l]s in the classroom; (6) understanding the advantages of empoWwering students’ metacognitivelskills;
(7) understanding the correlation between 111cle|ct)gnilivciski]ls and learning achievement; (8) knowing the corrélation
between mclﬂcognili\chskills and thinking skills; and (9} difficulties in empowering students’ mctacognitivctskills.
Before the questionnaireswas distributed to the participants, it was validated by a group of experts (construct validity)

The study was carried out from December-August. The data were analyzed using a descriptive quantitativ
analysis, and the conclusion was drawn based on percentages with the assistance of Excel for Windows. Besides, an
interview was also conducted to the representatives of the participating universities and schools to obtain more detailed
information on thefaspects related to metacognitive|skills. The components of the interview covered (1) the constraints
that the teachers/lbcturers faced in implementing hmetacognitive] skills; (2) the efforts that teachers/lecturers did to
improve students’ mclacognili\-j skills in the classroom; (3)!leaming strategy and learning methods that the
teachers/lecturers often used in the classroom; (4) the teachers/lecture r>1 self-reflection on their pedagogic competence.




FINDINGS
The results related to the teachers and lecturers’ understanding of melﬂcognilivel skills cem\ﬂ in Table 1.

Table 1: Teachers and Lecturers’ Understanding about Metacognitive Skills

Understanding of Metacognitive Skills

Teacher (%) Lect Tage (%)

No Variable Components

1 Recognition of metacognitionfconcept -8 28.26 2455

2 Understanding of the importahicé |@rﬁm F T 16.67 2609 21.38
metacognitive] skills for students

3 Comprehensidn of the parameters of 14.58 2391 19.25
metacognitive| skills

4 Knowledge about th acteristics of students 12.50 2391 18.21
who master metacogni iviskms.

5  Efforts to promote students’ meta(x)gnilivel skills 12.50 1957 1603
in the classroom.

6 Understanding the advantages of empowering 10.42 1957 1499
students’ metacognitive| skills.

7 Understanding the corrélation between 8.33 17.39 12.86
melﬂcognilivi:;killi and learning achievement.

8  Knowledge aBout the correlation between 833 17.39 12.86
nwlﬂwgnili\fci skills and thinking skills

9  Difficulties in'empowering students’ 12.50 1957 1603
metacognitive skills.

' Average 12.96 1296 21.74

The recapitulation of the survey related to the learning methods used at lhel universities and schools participating
in this study is presented in Figure 1.
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Figure 1. The Result of the Survey on Learning Methods Used in the Clasrooms

Factors that affect the participants’ understanding of metacognilivel skills are recorded in Table 2.




Table 2: Factors Affecting Biology Teachers and Lecturer’s Understanding of Metacognitive Skills

Factors Affecting Understanding

No Aspects Teacher Lecturer Average
(%) (%) (%)
1 Actively involved in training, 20.83 60.87 40.85

national/international seminars or scientific
forums related to metacognitive] skills and
learning innovation.

2 Implementing a variety of learning models, 16.67 4130 2899
strategies, methods in the classroom.

3 Using authentic assessment to evaluate students’ 35.42 39.13 3727
achievement.

4 Reflecting on the students’ learning activities in 12.50 21.74 17.12
a learning journal.

5  Monitoring the students’ learning progress and 31.25 52.17 41.71
thinking development.

6  Training the students” questioning skills in the 43.75 63.04 5340
learning process.

Average 26.74 46.38 36.56
DISCUSSION AND RESULTS

The results showed that the teachers and lecturers had poor comprehension of mclelcognili\-'i skills because
mclelcognili\fis kills were rarely empowered through classroom activities. Most of the teachers did not understand the
concept of m tacognitlonj. This has impacted their choice of leaming strategies to be implemented in the biology
classrooms which are modtly dominated by mulli>.l1'z|lcg}llceu‘ningLAs a result, the students’ mclacugnili\-':lskills and
other thinking skills are not well-developed. Educators fieed to develop a complex understanding of metheognitiv
concept and metacognitivel thinking strategies in order to be able to teach their students how to improve their
mclelcognili\-'cjcskills [15].

Thel mets ,ognitivj:kills must undergo habituation which means the skills must be trained regularly through
learning! The habituatidn process requires full self-awareness and self-control [35]. Therefore, as a learning facilitator,
teachers and lecturers have an important role in helping the students develop the habit. An effective pedagogical
approach to raise students’ awareness of metacognitior| and self-regulation in learning should be designed properly
[36]. Students who can regulate themselves are more likely to perform better in metacognition [37]. Metacognitive
skills can be used in problem-solving, experiment design, and investigation [20].

The finding is in line with the results of a survey conducted by Warouw [38], showing that 36.58% teachers are
not familiar with metacognitivel leaming; 97.56% do not yet know the meaning of metacognitive| skills and have not
developed lhciskills; 100% do hot yet know the importance of empowering metacognitive] skillk in learning. Other
research findifgs have also indicated that science teachers from junior high schools in Jember![39] and science teachers
from senior high schools in Jeneponto [40] have poor mclacugniliv:l skills. Despite the “sad” empirical evidence,
teachers and lecturers still have many opportunities to help their students develop mclelcognili\-'cj skills by participating
n mclelcognilimi‘l:‘r;llining. If the| educators are aware of that, the quality of Biology learning carl improve accordingly.

Teachers’ pedagogical comlpetency is also a determinant factor that influence the students’ success in academics.
The educators’ capability in implementing various learning models, approaches, strategies, methods and techniques
in the classroom has a significant effect on the students’ learning experience, which is expected to be able to improve
their metacognitive] skills. The development of mclelcognilimj skills and the variation of learning models/strategies
can strengthen stullent§ potentials [29]. Teachers’ pedagogical competence can be improved through training,
seminars, workshops, Held by either MGMP (Subject Teacher Consultation), Dcpeu‘lmen]:L()f Education, or the
cooperation between the ministry and other institutions. However, all these efforts have not Been apparently carried




out on the field. The| training activities so far tend to emphasize on the aspects of education and learning in general
and have not discuss mctacognitinj leaming [39].

The interviews have also revealed some obstacles in empowering lcachcr'.jmclacugniliv skills. The first obstacle
is that because training, seminars, and workshops attended by the participants' did not focus bn melelcugnili\-'cj;kills.
In addition, the role of the supervisor in monitoring the empowerment of mclelcognili\-'cLskiHs in the classroom was
not very active. School principals and school supervisors did not directly monitor the classroom learning. Teaching
supervision was not regularly conducted. Instead, the focus of school assessment was normally put on administrative
matters, such as the adequacy of learning media [41]. The lack of lhci‘supervisi()n activity results in maintaining the
habits of teachers to implement conventional methods in the classroorn [27].

Furthermore, the observation iitdigate] that the learning models, strategies, methods used in the classrooms are not
varied (figures showed 16.67%). As a ré3ult, students’ learning independence cannot be established. The activation of
students’ mclelcognili\-'ch:lkills could stimulate students’ learning autonomy and improve students’ learning
achievement [42] and lehrning compclcnccrjf[43]. Independent learners are equipped with mclelcognili\-'ci skills. It is
believed that they will become more successful i learning and in the workplace in the future [37], [44].

Students’ needs are not limited only to cognitive domains, but also other domains related to the ability to control
and communicate learning results individually to develop understanding and learning attitude [45]. Research
conducted by Dipalaya [46] showed that most of] schools in Makassar only concentrated on developing and testing
students’” memory of Biology concepts [47] obsetved that most biology teachers spent half of the lesson explaining
theories and ignore other practical aspects that have the potential to develop students’ objective reasoning ability.
Teachers often used the expository model, so that biology learning became less meaningful [48]. Meanwhile, at the
university level, 58.13% learning was still dominated by lecturing method [49]] It, thus, can be concluded that the
empowerment of the students’ metacognitive skills in the classrooms was still at'its slightest. Teachers and lecturers
should be able to help students develop théiy mctacog_nili\-'ci knowledge through the implementation of learning
strategies, and help them understand how to apply the procedutal knowledge into real-life situations [21].

Another important issue to addresq is that teachers and lecturers need to monitor the development of students’
thinking skills. They have to increase! their involvement in the empowerment of students' metacognitive] skills.
Livingston [50] states that metacognitive] activities, such as problem-solving, comprehensior| control, and progress
monitoring can be beneficial for studentst cognitive processes. When students’ metacognitivel skills have improved,
the students’ awareness to learn, to control the learning process, to evaluate self-efficacyland to evaluate their
strengths and weaknesses will also experience progress [42]. This will also help teachers and lecturers to assess the
students’ learning achievement through authentic assessment. However, before establishing a learning environment
and implementing an appropriate learning strategy that can accelerate the development of students’ metacognitiv
skills, the principles and conditions that determine metacognitivel behaviors must first be determined [51].

Blakey [52] put forward the steps to improve students’ metac gnitivclskills (behaviors), including: (1) identifying
what is known and not known; (2) talking about thinking; (3) making a thinking journal; (4) making self-planning and
regulation; (5) reporting the thinking process: (6) self-evaluation. However, the observation showed that Biology
teachers and lecturers in Makassar rarely wrote a learning journal to reflect on the process of learning. Writing a
journal can increase retention, while analysis of writing can improve students’ thinking ability [53].

Students should be involved in reflecting learning behaviors to increase their metacognitive] awareness [36], [54].
The quality and the quantity of students’ involvement in structured assignments should increased. Specific
individual tasks should be given to students. Melelcugnilimic;m also be integrated into students” daily activities [55].
The role of teachers and lecturers in teaching and facilitating ideas and activities provides positive acceptance for
students in training their mclelcognili\-'ciskills [56].

Students’ mclacugnilivcj skills carl also be improved through writing tasks [53]. Students need to be actively
engaged in the classroom discussion where they are given an opportunity to answer and ask questions. Research
reports that 43.75% teachers and 63.04% lecturers train their students’ questioning skills in the learning process.
Teachers and lecturers should be able to increase interaction through discussion and evaluate the learning process
[13], [57]. The right questioning technique can provide a more meaningful leaming experience for students and
establish a direct interaction between teacher and students [2], [58]. Students’ mclacugnili\-'i:kills can also be

empowered by training the students’ questioning skills. Research conducted in Turkey, Singapdre, Japan showed a
relationship between pmhlcmﬁﬁi‘n‘t@y with students' mclelcugnilimctkills [59]. Metacognitive skills have an
important role in controlling the cognitive processes of students in order to think reflectively, effectively and
efficiently [15], [60]. Learning should be equipped with a student monitoring and evaluation assessment component

that supports mclelcugnili\-'cl_‘skills and scientific literacy [61], [62]. The higher the mclelcognili\-'ci skills of students, the
better the ability fm| self-reflection [63].




The success of the empowerment of me lelcugnili\-‘ci skills at the university level highly depends on the lecturer’s
professionalism. Lecturers must be able to create activities that stimulate students’ mclacugnili\-'iskills, The results
of the interviews conducted with Biology lecturers from Makassar have uncovered five major obstacles to improving
students’ metacognitive skills. The first one is the lecturer’s lack of understanding of metacognitive process. They
also admitted that classtoom management and monitoring were two important skills that had to be mastered by the
lecturers. In addition, lack of supervision and evaluation of lecturers’ performance might result in the lecturer’s poor
understanding of students’ metaco gnili;jj skills. It was also difficult for the lecturers to monitor students’
mclelcugnili\-'ciiskills with a non-standardi mstrument. The diversity of student backgrounds (age, gender, culture,
academic, social, and economic level) was also an issue. Based on these findings, it is obvious that the stakeholders
need to facilitate the development of lecturer professionalism.

Allin all, it can be concluded that teachers and lecturers’ lack of knowledge of mclacugniliv:l skills may result in
selecting inappropriate strategies to develop students’ mclacugnili\-':jnskills. Although some of'them have already
possessed a good understanding of the concept of mclacugnilimil ost of them have not empowered students’
metacognitive skills during the learning process . Therefore, it is recommended for thelteachers and lecturers to always
improve their pedagogical and professional competence as educators.
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Abstract. Teachers and lecturer must be-able-tecan comprehend the nature of metacognition and how it can be implemented
in the learning process. This study aimed to investigate to what extent Biology teachers and lecturers understand
metacognitive skills. A survey with a descriptive quantitative approach was employed in this study. The data of this study
were gathered using a questionnaire and an interview. The population ef-this-study-censisted-ofare all Biology lecturers
who were teaching at the Department of Biology Education and Biology school teachers from Makassar, South Sulawesi,
Indonesia. The research-samples were selected from-the-peputation-by using a purposive sampling technique. The samples
were 46 Biology lecturers and 48 Biology school teachers. The results ef-the-study-showed that the participants had an
issue in comprehending metacognitive skills; only a few of them understood what metacognition was. In fact, the majority
of the lecturers and teachers had not integrated the skills into the learning process. It is expected that the findings of this
study can be contemplated as an insight to the development of the learning quality in the 21 century era.

Keywords: Biology teachers and lecturers, understanding of metacognitive skills.

INTRODUCTION

Metacognitive skills comprise the ability to and the awareness of monitoring one’s own learning process [1].
Education should be able to rise this awareness in students [2]. Metacognitive skills play an essential role [3], [4], [5]
as a compass which enables students to be responsible for their own learning [I6], [71, [8]] Metacognitive skills help
students to plan as well as to monitor their learning progress and process, problem-solving [9], [10], [11], [12].

Teachers and lecturers need to be able to comprehend the nature of metacognition and how to incorporate
metacognitive skills into learning [13], [14]. The teachers’ and lecturers’ understanding of metacognition seems to be
closely related to their perception of learning strategies that can help students raise their metacognitive awareness and
metacognitive abilities [15], [16]. Educators who-have-awith good understanding of pedagogy are—able—tecan
understand what needs to be taught [17], [18], [19] and are-nermathycan be more successful in improving their
students’ metacognitive skills [9, 20].

Empirical evidence shows that most students are willing to reflect on their learning process and adjust their learning
strategies to various conditions. However, many of-them-are-unable to identify appropriate learning strategies nor
implement a new plan [21], [22]. The students’ metacognitive awareness and metacognitive skills are at the level of
“cannot really ” (cannot distinguish between what to think and how to think) and of “at risk” (the students do not
seem to be aware that thinking is a process) [23], [24]. This shows that students experience a difficulty in measuring
and managing their thinking evolution [3].
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The early provision of metacognition forstudents-asto Biology teacher candidates is expected to give a strong
foundation for thestudents’their pedagogical tompetence]. Students learn from their teachers; in this case, lecturers.
Therefore, how lecturers teach in the classrooms are the examples of how learning should be conducted. However, it
has been found that learning activities at universities have not reflected the apprepriate-proper science learning. The
classrooms are mostly dominated by lecturing, textbook reading, and power point presentation by the lecturers, while
students’ problem solving and higher-order thinking skills have been left untouched [25], [26]. The habits of teaching
by using conventional techniques are still found in many schools. Therefore, it is less likely that students’
metacognitive skills can be empowered [27].

Research conducted by \[28], [29] ]have proven that discovery learning and task-based learning had an effect on
activating students’ metacognitive processes. By understanding metacognition, teachers and lecturers can help their
students generate their metacognitive awareness and metacognitive ability [15]. Metacognitive empowerment in
classroom-learning-can stimulate reflective thinking skills, critical thinking, making effective decisions and self-
confidence in class discussions and have superior performance [30], [31], [32], [33]. Success in learning and education
occurs when tegether-teachers, lecturers, supervisors, educational institutions design, implement and manage learning
by empowering metacognitive skills [34].

The main purpose of this research was to investigate the extent to which Biology lecturers and school teachers
understand concepts related to metacognition. The results of this study are expected to provide insights for improving
the quality of the 21% century learning. Synergy between teachers and lectures in promoting metacognitive skills in
the classroom, as-well-asand the early provision of metacognitive skills at universities are beneficial to improve the
quality of education.

METHOD

This study was designed as a descriptive quantitative survey. The research data were obtained using a questionnaire
and an interview. The population of this research was all the lecturers from Biology education program in Makassar
and all Biology teachers in Makassar, South Sulawesi. The research samples were taken from the population by using
a purposive sampling technique. Altogether, there were 48 teachers and 46 lecturers (12 lecturers from Universitas
Islam Negeri (UIN) Alauddin Makassar; 11 lecturers from Universitas Pejuang Republik Indonesia (UPRI) Makassar;
23 Lecturers from STKIP Pembangunan Indonesia (PlI) Makassar). The criteria for selecting the samples from the
university were that the lecturers came from an accredited biology education program, had been serving as an associate
lecturer in the department, and had been teaching Biology for more than S—three years. The teachers were selected
based on the facts that their schools had been accredited and they had more than five years of teaching experience.
Every school level was represented by on Biology teacher.

A semi-open questionnaire was developed to collect the data. The participants’ understanding of metacognitive
skills was measured based on nine components,-ramely: (1) recognition of metacognition concept; (2) understanding
of the importance of metacognitive skills for students; (3) comprehension of the parameters of metacognitive skills;
(4) knowledge about the characteristics of students who master metacognitive skills; (5) promotion of students’
metacognitive skills in the classroom; (6) understanding the advantages of empowering students’ metacognitive skills;
(7) understanding ef-the correlation between metacognitive skills and learning achievement; (8) knowing the
correlation between metacognitive skills and thinking skills; and (9) difficulties in empowering students’
metacognitive skills. Before the questionnaire was distributed to the participants, it was validated by a group of experts
(construct validity).

The present-study was carried out from December-August. The data were then-analyzed using a descriptive
quantitative analysis, and the conclusion was drawn based on percentages with the assistance of Excel for Windows
Program. Besides, an interview was also conducted to the representatives of the participating universities and schools
to obtain more detailed information on the aspects related to metacognitive skills. The components of the interview
covered (1) the constraints that the teachers/lecturers faced in implementing metacognitive skills; (2) the efforts that
teachers/lecturers did to improve students’ metacognitive skills in the classroom; (3) learning strategy and learning
methods that the teachers/lecturers often used in the classroom; (4) the teachers/lecturers self-reflection on their
pedagogic competence.
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FINDINGS

The results ef-the-study-related to the teachers and lecturers’ understanding of metacognitive skills can seen in
Table 1.

Table 1: Teachers and Lecturers’ Understanding about Metacognitive Skills

Understanding of Metacognitive Skills

No Variable Components
Teacher (%) Lecturer (%) Average (%)
1  Recognition of metacognition concept. 20.83 28.26 24.55
2 Understanding of the importance of 16.67 26.09 21.38
metacognitive skills for students.
3 Comprehension of the parameters of 14.58 23.91 19.25
metacognitive skills.
4 Knowledge about the characteristics of students 12.50 2391 18.21
who master metacognitive skills.
5  Efforts to promote students’ metacognitive skills 12.50 19.57 16.03
in the classroom.
6  Understanding efthe advantages of empowering 10.42 19.57 14.99
students’ metacognitive skills.
7 Understanding efthe correlation between 8.33 17.39 12.86
metacognitive skills and learning achievement.
8  Knowledge about the correlation between 8.33 17.39 12.86
metacognitive skills and thinking skills.
9 Difficulties in empowering students’ 12.50 19.57 16.03
metacognitive skills.
Average 12.96 12.96 21.74

The recapitulation of the survey resuits-related to the learning methods used at the universities and schools
participating in this study is presented in Figure 1.

78.87

B University ® School

Figure 1. The Result of the Survey on Learning Methods Used in the Clasrooms



Factors that affect the participants’ understanding of metacognitive skills are recorded in Table 2.

Table 2: Factors Affecting Biology Teachers and Lecturer’s Understanding of Metacognitive Skills

Factors Affecting Understanding

No Aspects Teacher Lecturer Average
(%) (%) (%)
1  Actively involved in training, 20.83 60.87 40.85

national/international seminars or scientific
forums related to metacognitive skills and
learning innovation.

2 Implementing a variety of learning models, 16.67 41.30 28.99
strategies, methods in the classroom.

3 Using authentic assessment to evaluate students’ 35.42 39.13 37.27
achievement.

4 Reflecting on the students’ learning activities in 12.50 21.74 17.12
a learning journal.

5  Monitoring the students’ learning progress and 31.25 52.17 41.71
thinking development.

6  Training the students’ questioning skills in the 43.75 63.04 53.40
learning process.

Average 26.74 46.38 36.56

DISCUSSION AND RESULTS

The results efthe-survey-showed that the teachers and lecturers had poor comprehension of metacognitive skills
because metacognitive skills were rarely empowered through classroom activities. Fhe-majerityMost of the teachers
did not understand the concept of metacognition. This has impacted their choice of learning strategies to be
implemented in the biology classrooms which are mostly dominated by multistrategy learning. As a result, the
students’ metacognitive skills and other thinking skills are not well-developed. Educators need to develop a complex
understanding of metacognitive concept and metacognitive thinking strategies in order to be able to teach their students
how to improve their metacognitive skills [15].

The develepment-of-metacognitive skills must undergo a-precess-ef-habituation which means the skills must be
trained regularly through learning. The habituation process requires full self-awareness and self-control [35].
Therefore, as a learning facilitator, teachers and lecturers have an important role in helping the students develop the
habit. An effective pedagogical approach to raise students’ awareness of metacognition and self-regulation in learning
should be designed properly [36]. Students who can regulate themselves are more likely to perform better in
metacognition [37]. Metacognitive skills can be used in problem-solving, experiment design, and investigation [20].

The finding ef-this-study-is in line with the results of a survey conducted by [38], showing that 36.58% teachers
are not familiar with metacognitive learning; 97.56% do not yet know the meaning of metacognitive skills and have
not developed the skills; 100% do not yet know the importance of empowering metacognitive skills in learning. Other
research findings have also indicated that science teachers from junior high schools in Jember [39] and science teachers
from senior high schools in Jeneponto [40] have poor metacognitive skills. Despite the “sad” empirical evidence,
teachers and lecturers still have many opportunities to help their students develop metacognitive skills by participating
in metacognition training. If the educators are aware of that, the quality of Biology learning can improve accordingly.

Teachers’ pedagogical competency is also a determinant factor that might-influence the students’ success in
academics. The educators’ capability in implementing various learning models, approaches, strategies, methods and
techniques in the classroom has a significant effect on the students’ learning experience, which is expected to be able
to improve their metacognitive skills. The development of metacognition skills and the variation of learning
models/strategies can strengthen students’ potentials [29]. Teachers’ pedagogical competence can be improved
through training, seminars, workshops, held by either [MGMP, Department of Education, or the cooperation between
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the ministry and other institutions. However, all these efforts have not been apparently carried out on the field. The
training activities so far tend to emphasize on the aspects of education and learning in general and have not discussed
metacognition learning [39].

The results-efthe-interviews have also revealed some obstacles that-can-be-found-in the-precess-of-empowering
teacher’s metacognitive skills. The first obstacle is that because training, seminars, and workshops attended by the
participants did not focus on metacognitive skills. In addition, the role of the supervisor in monitoring the
empowerment of metacognitive skills in the classroom was not very active. School principals and school supervisors
did not directly monitor the classroom learning. Teaching supervision was not regularly conducted. Instead, the focus
of school assessment was normally put on administrative matters, such as the adequacy of learning media [41]. The
lack of the supervision activity results in maintaining the habits of teachers to implement conventional methods in the
classroom [27].

Furthermore, the results—of-the-observation indicate that the learning models, strategies, methods used in the
classrooms are not varied (figures showed 16.67%). As a result, students’ learning independence cannot be established.
The activation of students’ metacognitive skills could stimulate students’ learning autonomy and improve students’
learning achievement [42] and learning competences [43]. Independent learners are equipped with metacognitive
skills. It is believed that they will become more successful in learning and in the workplace in the future [37, 44].

Students’ needs are not limited only to cognitive domains, but also other domains related to the ability to control
and communicate learning results individually to develop understanding and learning attitude [45]. Research
conducted by [46] showed that the-majoeritymost of schools in Makassar only concentrated on developing and testing
students” memory of Biology concepts [47] observed that most biology teachers spent half of the lesson explaining
theories and ignore other practical aspects that have the potential to develop students’ objective reasoning ability.
Teachers often used the expository model, so that biology learning became less meaningful [48]. Meanwhile, at the
university level, 58.13% learning was still dominated by lecturing method [49]. It, thus, can be concluded that the
empowerment of the students” metacognitive skills in the classrooms was still at its slightest. Teachers and lecturers
should be able to help students develop their metacognitive knowledge through the implementation of learning
strategies, and help them understand how to apply the procedural knowledge into real-life situations [21].

Another important issue to address is that teachers and lecturers need to monitor the development of students’
thinking skills. They have to increase their involvement in the empowerment of students' metacognitive skills. [50]
states that metacognitive activities, such as problem-solving, comprehension control, and progress monitoring can be
beneficial for students’ cognitive processes. When students’ metacognitive skills have improved, the students’
awareness to learn, to control the learning process, to evaluate self-efficacy, and to evaluate their strengths and
weaknesses will also experience progress [42]. This will also help teachers and lecturers to assess the students’
learning achievement through authentic assessment. However, before establishing a learning environment and
implementing an appropriate learning strategy that can accelerate the development of students” metacognitive skills,
the principles and conditions that determine metacognitive behaviors must first be determined [51].

[[52] ]put forward the steps to improve students’ metacognitive skills (behaviors), including: (1) identifying what
is known and not known; (2) talking about thinking; (3) making a thinking journal; (4) making self-planning and
regulation; (5) reporting the thinking process; (6) self-evaluation. However, the results-of the-observation showed that
Biology teachers and lecturers in Makassar rarely wrote a learning journal to reflect on the process of learning. Writing
a journal can increase retention, while analysis of writing can improve students’ thinking ability [53].

Students should be involved in reflecting learning behaviors in-erderto increase their metacognitive awareness
[36, 54]. The quality and the quantity of students’ involvement in structured assignments should be increased. Specific
individual tasks should be given to students. Metacognition can also be integrated into students’ daily activities [55].
The role of teachers and lecturers in teaching and facilitating ideas and activities provides positive acceptance for
students in training their metacognitive skills [56].

Students’ metacognitive skills can also be improved through writing tasks [53]. Students need to be actively
engaged in the classroom discussion where they are given an opportunity to answer and ask questions. Research
reports that 43.75% teachers and 63.04% lecturers train their students’ questioning skills in the learning process.
Teachers and lecturers should be able to increase interaction through discussion and evaluate the learning process [13,
57]. The right questioning technique can provide a more meaningful learning experience for students and establish a
direct interaction between teacher and students [58]. Students’ metacognitive skills can also be empowered by training
the students’ questioning skills. Research conducted in Turkey, Singapore, Japan showed a relationship between
problem problem ability with students' metacognition skills [59]. Metacognitive skills have an important role in
controlling the cognitive processes of students in order to think reflectively, effectively and efficiently [15], [60].
Learning should be equipped with a student monitoring and evaluation assessment component that supports
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metacognitive skills and scientific literacy [61], [62]. The higher the metacognitive skills of students, the better the
ability for self-reflection [63]

The success of the empowerment of metacognitive skills at the university level highly depends on the lecturer’s
professionalism. Lecturers must be able to create activities that stimulate students’ metacognitive skills. The results
of the interviews conducted with Biology lecturers from Makassar have uncovered five major obstacles to improving
students’ metacognitive skills. The first one is the lecturer’s lack of understanding of metacognitive process. They
also admitted that classroom management and monitoring were two important skills that had to be mastered by the
lecturers. In addition, lack of supervision and evaluation of lecturers’ performance might result in the lecturer’s poor
understanding of students’ metacognitive skills. It was also difficult for the lecturers to monitor students’
metacognitive skills with a non-standardized instrument. The diversity of student backgrounds (age, gender, culture,
academic, social, and economic level) was also an issue. Based on these findings, it is obvious that the stakeholders
need to facilitate the development of lecturer professionalism.

Allin all, it can be concluded that teachers and lecturers’ lack of knowledge of metacognitive skills may result in
selecting inappropriate strategies to develop students’ metacognitive skills. Although some of them have already
possessed a good understanding of the concept of metacognition, most of them have not empowered students’
metacognitive skills during the learning process. Therefore, it is recommended for the teachers and lecturers to always
improve their pedagogical and professional competence as educators.
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