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Introduction
 
Globalization era in 21st century is known as era of knowledge with the 

competition in all aspects of live. Human resources in the era of knowledge 
are required to have high quality skills. Trilling & Hood (1999) stated that the 
skills are required such as cooperative skill, critical thinking skill, creative 
thinking skill, cross-culture understanding, communication skill, computer 
skill, and self-regulated learning. Those skills can be acquired through the 
learning processes in school, including biology. The biology teaching process 
emphasizes on the understanding and problem solving related to current and 
future development of biology issues. This requires high thinking skills. Stu-
dents’ thinking skills are significantly correlated with students ‘metacognitive 
skills. According to Corebima (2010), empowering students’ metacognitive 
skills could help develop the students’ thinking skills. 

Biology classroom was still dominated with the implementation of con-
ventional teaching strategies, and it could not develop the students’ thinking 
skills and metacognitive skills (Listiana, 2014). This is in line with Corebima’s 
statement (2010) that the lack of empowerment of students’ thinking skills 
in the learning process could cause the cognitive learning outcomes become 
lower. Therefore, the empowerment of metacognitive skills in biology class-
room requires the ability to understand, decide, and set the right strategy. 
Metacognitive skills were believed to play an important role in many cognitive 
activities including comprehending, communicating, attending, memorizing 
(Howard, 2004), and problem solving (Flavell, 1985). 

The development of students’ metacognitive skills could help students 
become self-regulated learners (Eggen & Kauchack, 1996). Self-regulated 
learners can be responsible for their own learning progress and they can de-
termine the best learning strategies to accomplish the task. Peters (2000), said 
that metacognitive skills enabled the students to develop into self-regulated 
learners because it encourages the students to be the managers of themselves 
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and to assess their own thinking and learning. Bahri and Corebima (2015) reported that metacognitive skills have a 
contribution on cognitive learning outcome. Therefore, it is important to study about metacognitive development 
and activity to find out how students can learn and apply it through metacognitive control. Thus, the development 
and empowerment of metacognitive skills are crucial to be implemented in biology teaching.  

The implementation of the appropriate teaching strategies is one of the factors affecting the development 
and empowerment of students’ metacognitive skills. This is in line with the results of the research conducted by 
Prayanti et al. (2014), Tumbel (2011), Bahri (2010), and Jamaludin, (2009) showed that teaching strategies had a 
significant effect on students’ metacognitive skills. Osman and Hannafin (1992) said that metacognitive teaching 
strategy could be included or integrated into a learning and can be taught separately. Thus, the empowerment of 
metacognitive skills can be well planned and adapted with the teaching and learning strategy used.

One of the strategies considered appropriate to empower students’ metacognitive skills is the cooperative 
learning strategy. Costa & O’Leary (1992), Johnson & Johnson (1992), and Palinscar (1987) reported that the coop-
erative learning had been proven to empower metacognitive skills. Cooperative learning strategies can encourage 
the development of metacognitive skills because the learning strategies focus on the learning process including an 
evaluation of the group work by each group member, the assessment and improvement of social interaction, and 
the effort to improve the performance of each group. Slavin (1999) confirmed that the use of cooperative strategy 
could train the students to ask and work in heterogeneous groups to solve problems through complex tasks. 

Group Investigation (GI) strategy is a cooperative learning strategy that can be used to encourage and develop 
metacognitive skills. The results of the research by Danial (2010), reported that the GI strategy could enhance 
metacognitive skills and concept understanding. GI also had the potential to empower students’ thinking skills and 
abilities (Nasruddin & Azizah, 2010; Listiana, 2013). The results of the research by Akcay & Doymus (2012), and Koc, 
et al. (2010) reported that there was a difference in the learning results between the students taught by using GI 
and those taught by using conventional learning. Additionally, Tsoi, et al. (2004) confirmed that the GI effectively 
improved social skills, responsibility, and problem solving skills. Siddiqui (2013) also stated that the GI increased 
the learning levels (investigation, participation, interaction, critical thinking, logical thinking, problem solving, 
decision making, communication skills). GI is also proven to increase motivation (Tan, et al. 2007), and creative 
thinking skills (Suartika, et al. 2013). 

The implementation of GI has revealed some advantages and also some disadvantages. The results of the 
research by Johnson (2002) reported that the implementation of GI required a long time, and was difficult to imple-
ment on a wide range of subject areas and grade levels. Another learning strategy is expected to overcome the 
disadvantages of the GI strategy. The other learning strategy expected to empower and develop metacognitive 
skills and at the same time cover the disadvantages of GI is Think Talk Write (TTW). TTW strategy was introduced by 
Huinker and Laughlin (1996) and had the advantage of being more flexible and easier to implement in the class-
room and can be applied to all areas of study at various levels, with a very simple syntax. The research by Hidayat 
(2013) and Yuanari (2011) reported that TTW strategy was proven to increase the critical and creative thinking skill 
and problem solving skill of student. 

Both TTW and GI strategy have been implemented by teachers, but the implementation in the learning process 
has not been optimal. The disadvantages of TTW learning strategy such as the learning syntax is very simple and 
the lack of techniques at each stage think, talk, and write become the consideration to integrate it with GI learn-
ing strategy. And conversely, the disadvantages of GI learning strategy can be complemented by TTW strategy. 
Both of these strategies are combined by integrating the syntax of TTW at every stage of GI. The combination of GI 
learning strategy and TTW learning is abbreviated as GITTW which is packed in the form of cooperative learning, 
which trains the students to think to investigate a topic of practical or theoretical issues, access information from 
a variety of sources, observe, analyse, synthesize, present and evaluate it. It can encourage and foster students’ 
metacognitive skills. Based on the elaboration above, it is necessary to conduct a research to investigate the effect 
of GI, TTW, GITTW, and conventional learning strategy on the empowerment of students’ metacognitive skills.

Statement of Problems

The research problem was how to find out the way to cover the weakness of GI implementation. One of 
the solutions is integrating with TTW strategy. TTW and GI strategy has been implemented by teachers, but the 
implementation in the teaching and learning process has not been optimal. The research also was carried out to 
compare the effect of Group Investigation (GI) strategy, Think Talk Write (TTW), Group Investigation integrated with 
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Think Talk Write (GITTW), and conventional teaching strategy on the students’ metacognitive skills empowerment 
in biology classroom. Implementation of GITTW is expected to maximize the potency of GI and TTW in metacogni-
tive skill empowerment. This research is important to be carried to provide more relevant information about the 
new teaching strategy to empower students’ metacognitive skill. This study is expected to provide more insights 
relating to teaching strategy to metacognitive skill empowerment for the biology teachers, curriculum developers 
and policy makers with.

Methodology of Research
 

General Background of Research
 
This research was a quasi-experimental research, because there might have been several factors affecting the 

variables that could not be controlled (Ary, et al. 2011). This research aimed at determining the effect of GI, GITTW 
and TTW learning strategies on the empowerment of students’ metacognitive skills in biology learning in senior high 
schools in Surabaya, Indonesia. The design of the research was pre-test-post-test control group design (Fraenkel 
& Wallen, 2009) (Table 1). The independent variable was teaching strategies consisting of the Group Investigation 
(GI), Think Talk Write (TTW), Group Investigation combined with Think Talk Write (GITTW), and the conventional 
learning strategy. The dependent variable was students’ metacognitive skills. This research was conducted for one 
semester in the first semester of academic year 2014/2015. 

Table 1.  Quasi-experimental research design.  

Pre-test Group Post-test 

O1 X1 O2

O1 X2 O2 

O1 X3 O2 

O1 C O2

where, 
X1 = GI Strategy; X2 = TTW Strategy; X3 = GITTW Strategy; C  = Conventional Strategy; O1 = Pre-test scores
O2 = Post-test scores 

Samples of Research
 
The population of research consisted of 11 classes of the first year students of natural science distributed in 

7 senior high school in Surabaya, Indonesia, academic year 2014/2015 as many as 312 students. The sample of 
research represented all the population. The classes were selected by using simple random sampling technique 
by the lottery method from the population and entirely by chance because each class has the same probability of 
being chosen for the sample of research. The total sample of this research was 162 students. Each teaching strategy 
was represented by two classes, so that the number of classes used were 8 classes. The classes used as the research 
samples were initially tested for the equality using the data of placement test. The analysis of the equality test 
used analysis of variance (ANOVA) using SPSS 17.0 for Windows. The result of this analysis showed that all classes 
were equal (p > 0.05). 

Instruments and Procedures
 
The placement test is in the form of multiple-choice tests on the biological materials of junior high school 

level. The number of the test items was 25 items. The students’ metacognitive skills were measured using the essay 
questions test consisting of 13 numbers. The placement test and the essay questions test were developed by the 
researcher with the metacognitive skill rubric developed by Corebima (2009). The essay questions test was admin-
istered before (pre-test) and after the learning process (post-test). The instruments used were initially validated by 
experts and by empirical validation. The expert validation covered the content validity and construct validity. The 
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content validity showed the extent to which the essay test content has been representative of the whole learning 
material that should have been tested. Construct validity refers to the appropriateness between the test items 
measuring the thinking aspects and the thinking aspects which become the learning objectives. The results of the 
validation from three experts showed that the result is 3.54 (valid). 

The empirical validation covered validity item test, reliability item test, level of difficulty and distracters. The 
empirical validation was conducted on 42 students of second year natural science class of senior high school in the 
first semester. The item validity test means that an item is said to be valid if it has a great contribution toward the 
total score. A reliability of a test is associated with consistency. A test is said to have a high reliability if the test can 
provide consistent results. The results of the empirical validation showed that the validity of placement test was 
in the range of 0.42-0.68 and essay questions test was in the range of 0.47-0.82 meaning that the test was valid, 
and the reliability of the of placement test was 0.983 and essay questions test was 0.873 (high reliability) meaning 
that the test had good quality.   

Data Analysis

The data of this research were the score of metacognitive skill based on the students’ answers on the essay 
questions test. The data from the test were collected from the pre-test and post-test. The data were then analysed 
by using Analysis of Covariance (ANCOVA), which were previously performed in the prerequisite tests namely, the 
normality test using one-sample Kolmogorov-Smirnov test and homogeneity test using Levene’s Test of Equality 
of Error Variances. The data were analysed using SPSS 17.0 for Windows. 

Results of Research

The results of normality test of the students’ metacognitive skills data using one-sample Kolmogorov-Smirnov 
test showed that the data were distributed normally (p > 0.05) and homogeneity test using Levene’s Test of Equality 
of Error Variances showed that the data were homogeneous (p > 0.05).

The results of the ANCOVA test of the metacognitive skills on each biology teaching strategy implemented 
(GI, TTW, GITTW, and conventional learning) are shown in Table 2, and the results of post hoc test are shown in 
Table 3. 

Table 2.  The summary of analysis of covariance on students’ metacognitive skills.  

Source Sum of Squares Degrees of 
Freedom 

Variance Estimate  
(Mean Square) F  Ratio Sig. 

Corrected Model 15625.721a 4 3906.430 53.541 < .001 

Intercept 6400.801 1 6400.801 87.728 < .001 

XMetacognitiveSkill 3918.086 1 3918.086 53.701 < .001

LearningStrategy 8125.603 3 2708.534 37.123 < .001

Error 11454.951 157 72.961 

Total 404105.217 162 

corrected Total 27080.673 161 

Table 3.  The results of post hoc test on the effect of teaching strategy on students’ metacognitive skills. 

Teaching Strategies Pre-test Scores Post-test 
Scores Difference Corrected Metacognitive Skill 

Scores 
Notation 
LSD0.05 

CONVENTIONAL 26.796 34.565 7.768 35.741   a   

GI 33.874 49.584 15.710 48.409          b 

TTW 29.985 52.652 22.667 53.159               c 

GITTW 31.845 56.798 24.953 56.363                     d 
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The results of Ancova test on students’ metacognitive skills in Table 1 shows that there was the difference (p 
< 0.05) between GI, TTW, GITTW, and conventional teaching strategy on students’ metacognitive skill empower-
ment. It means that teaching strategies have the significant effect to empower students’ metacognitive skills. 

The results of LSD test in Table 2 show that the average of the corrected score of the metacognitive skills of 
the students taught by GITTW strategy was 5.68% significantly higher than the TTW strategy. The TTW strategy 
was 8.94% significantly higher than the GI strategy, and the GI strategy was 26.17% significantly higher than 
the conventional strategy. It means that the GITTW strategy had the biggest potency to empower students’ 
metacognitive skills than the GI, TTW, and conventional teaching strategies with the change score from pre-test 
to post-test as much 24.953. The potential of GI strategy to empower students’ metacognitive skills was bigger 
than the conventional strategy, but the potential of TTW strategy was bigger than GI strategy. Conventional 
strategy had the smallest potency to empower students’ metacognitive skill than the other strategy with the 
change score from pre-test to post-test as much 7.768. 

Discussion 

The results of this research showed that students taught by using GI strategy, which is a form of cooperative 
learning, have higher metacognitive skills than the students taught by using conventional teaching strategy. 
The results of this research are consistent with research findings by Costa & O’Leary (1992); Johnson & Johnson 
(1992) reported that metacognitive skills could be trained through cooperative learning. Cooperative learning 
was believed to provide the opportunity for the students to engage in discussion, to use their critical thinking, 
and to be responsible for their own learning (Gokhale, 1995). In addition, students were provided with com-
plex problems that require the solution through the stages of GI (Sharan & Sharan, 1992). In the conventional 
learning, students tend to learn individually and more passively receiving information from the teacher or do 
the exercises on the students’ worksheets. Discussion and sharing opinions among friends to complete a task 
or presenting the results of their work rarely happen. Such learning activities do not empower the students’ 
metacognitive skills. 

In the early stages of GI, students work in groups to organize and determine the subtopics or problems. In 
the second phase, the group plans the investigation and divides the work within the group members to deter-
mine the necessary resources, regulate and define strategies to solve problems. In the third stage, the groups 
do the investigation. At this stage the group finds the information from various sources, collecting the data, 
discussing and analysing the findings, interpreting and integrating it. In the fourth stage, the groups prepare and 
plan a presentation, synthesizing the results of discussions to be presented. In the fifth stage, the group makes a 
presentation. At this stage the students in groups actively share the results of their investigation through discus-
sions and question and answer session in the classroom forum. The last stage is the evaluation. At this stage, the 
groups and teachers evaluate and correct any misconceptions of the final results. This is in line with the opinion 
of Mitchell, et al. (2008) that the GI strategy encouraged the students to monitor and evaluate their work. 

The students’ activities during the implementation of GI strategy clearly involve metacognition. Sharan & 
Sharan (1990) asserted that the GI involved the students in investigating a particular topic, studying the topic, 
planning and sharing tasks among themselves, and then preparing and presenting the results in class. The 
activities such as planning the completion of tasks, monitoring and evaluating the cognitive development are 
metacognitive activities. According to Imel (2002), metacognitive skills enabled the students to plan, follow and 
monitor the development of their learning process. Similarly, Danial (2010) reported that the GI strategy could 
improve students’ metacognitive skills and concept understanding. The research conducted by Listiana (2016) 
revealed that the implementation of GI has a big contribution on metacognitive skills as much as 82%. GI was 
proven to encourage students’ curiosity and trained the students to control their own learning (Sharan & Sharan, 
1990), to express themselves, to be responsible and to be independent (Zingaro, 2008). 

GI strategy could motivate the students (Tan, et al. 2007) to participate and do something productive when 
facing problems related to everyday life. Students’ activities in planning and sharing tasks encourage the students 
in the group to skilfully manage and control their duties. When the students investigate, they organize the data, 
discuss and analyse the findings. This activity trains the students to control their thinking process, thinking skills 
and the skills to determine the best strategy to complete tasks. The process of discussion and sharing the final 
results in the presentation proves that each member of the group is responsible for their idea. Furthermore, the 
evaluation of the results of the presentations involving the students and teachers in the group become a means 
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to train the students to assess the weaknesses and mistakes of their own group. The stages of GI strategy allow 
the metacognitive activity to occur that encourages the students to become self-regulated learners. 

The results of this research also showed that the metacognitive skills of the students taught by TTW strat-
egy were higher than those of the students taught by conventional learning strategy. In TTW learning strategy, 
firstly, the students are given the opportunity to start their learning by understanding the problems, and then 
involve in group discussions actively. And finally they wrote the results of their learning with their own words 
(DePorter, 1992). Whereas in conventional learning, the concept understanding is simply the results of the transfer 
of information from the teacher, so that the students are not actively involved in the learning process. The results 
of the previous research showed that TTW strategy was proven to improve comprehension, problem solving, 
learning activities, writing skill, and critical thinking skills of students (Ansari, 2004). Research by Hidayat (2012) 
reported that TTW strategy improved the students’ critical thinking skills and creative thinking. The research 
by Supriyono (2011) also proved that the TTW strategy practically and effectively improved students’ activity, 
communication and achievement. 

TTW strategy begins with stage “think”, where students are thinking or talking to themselves after they read. 
And then, the students “think” of a strategy to resolve the problem or task. After that, in stage “talk”, the students 
talk, explain, listen, and share ideas with friends in the group. This activity is more effective when implemented 
in a heterogeneous group with 3-5 students. The final stage is “write”. In this stage, the students were asked to 
make a small note about the results of the group discussions (Huinker and Laughlin, 1996). These activities are 
thinking skills or learning skills that contribute on the empowerment of metacognitive skills. This is in line with 
the statement of Slavin (2000) on the basis of Butler and Winn (1995); Pressley, Harris & Marks (1992); Presley,  et 
al. (1990), which stated that the thinking skills and learning skills were the examples of metacognitive skills in 
which students could learn to think about their thinking processes and implement the learning strategies. 

At the stage think, the students think. According to Marzuki (2006) thinking process covered five dimen-
sions, one of which is metacognition. Eggen and Kauchak (1996) suggested that metacognition was a person’s 
awareness about his/her thinking process when performing certain tasks, and then use this awareness to control 
what he is doing. Through the stage of think, thinking activity in accomplishing tasks requires specific strate-
gies, so that students are trained to control their thinking process. The students become more motivated to 
find the solutions to accomplish the tasks. These activities empowered students’ metacognitive skills needed to 
understand how to fulfil their tasks (Rivers, 2001; Schraw, 1998). In the next stage, talk, the students talk, discuss, 
share with their friends in groups. This activity gives the students the opportunity to speak verbally to convey 
their ideas, decide and clarify a statement. The students are required to empower their thinking skills, so that 
in conveying the idea the students become more focused and directed. In the final stage, write, the students 
write the results of the discussion in the form of solutions of the problems. Writing activity requires the thinking 
skills such as how to plan, organize and control a task or job that will be reported in the written form, so that the 
results of the writing become complete, easy to read and understandable. Thus, TTW strategy has the potential 
to empower students’ metacognitive skills. 

The other important findings of this research reported that the metacognitive skills of the students taught 
by using TTW learning strategy were higher than those of the students taught by using GI strategy. It caused 
that TTW strategy having the simple syntax of think, talk, and write was more easily implemented in the class-
room and applied to all areas of study at various levels (Huinker & Laughlin, 1996). TTW strategy is more flexible 
and simpler than the GI learning strategy which has quite complex syntax and which requires a relatively large 
amount of time on its implementation in the classroom. 

The optimization of the students’ metacognitive skills empowerment can be achieved by integrating the 
stages of TTW strategy with the stages of GI strategy. This was proven by the results of research showing that the 
metacognitive skills of the students taught by using GITTW strategy were higher than the other three learning 
strategies. The improvement of the metacognitive skills of the students taught by GITTW strategy could not 
be separated from the GI stages in it. In addition to the GI stages in GITTW strategy, the optimization of the 
empowerment of students’ metacognitive skills could not be separated from the TTW stages. The integration of 
TTW and GI strategies are to overcome weaknesses and at the same time to optimize the potential of the two 
strategies to empower students’ metacognitive skills. 

GI and TTW strategies in the GITTW strategy equally develop a self-regulated learning, so that the students 
are responsible for their own learning in completing a difficult task, organizing and controlling their learning 
activities. These activities help the students become self-regulated learners. The advantages of GITTW strategy 
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are that students learn to perform self-assessing, as one component of metacognitive skills. This can be seen 
in the final stage of GI syntax, which is the evaluation stage, in which the students evaluate and correct the 
things they already know or misconceptions. Furthermore, the students also identify what they do not know, 
and how to empower the knowledge that has been gained after the teachers give the clarification at the end of 
the learning activity. During this process, the students are trained to do a self-evaluation or a group evaluation, 
and it is better to determine the subsequent follow-up study, to correct any misconceptions. This is supported 
by research conducted by Rivers (2001) and Schraw & Dennison (1994) which concluded that the skilled learn-
ers who perform self-assessments were aware of their ability, to act more strategically, and better than those 
who are not skilled. 

The other advantages of GITTW strategy are to build a learning community by training to learn in groups. 
Learning in a group is a method to encourage maximum involvement of students in learning. GI or TTW strategy 
are the cooperative learning strategies that require cooperation in the completion of the task. Slavin (2008) 
stated that the GI strategy trained the students with integrated projects related to activities of acquisition, 
analysis, synthesis of information to solve complex problems. It will provide an opportunity for group members 
to contribute in finding solutions to the problems. Through the syntax of GI and TTW, the students are trained 
to use metacognitive strategies, and it encourages the empowerment of metacognitive skills. 

Each stage in GITTW shows the efforts to make the students get accustomed to understanding what learn-
ing strategies or resources have to be used in the completion of the task, how and when to use the learning 
strategy or the source of the information. For example, as a learning strategy in completing the task, the stu-
dents are trained to think, discuss, and further write down the results of the discussion. This is consistent with 
the statement of Flavel (1985) in Howard (2004) that there were three sets of skills involved in metacognitive 
skills, namely the skill to understand what, how and when the strategy or resources are used. These three skills 
provide the opportunities for students to develop their metacognitive skills. Eggen and Kauchak (1996) said 
that the development of students’ metacognitive skills was a valuable educational goal, helping them become 
self-regulated learners. 

The implication of the results of this research is that metacognitive skills cannot just appear on students, but 
there should be a process of habituation or training in every learning activity in the classroom. The empowerment 
and development of metacognitive skills during the learning process can be integrated at any stage of the syntax 
of the implemented learning strategies. Osman and Hannafin (1992) stated that empowerment of metacogni-
tive skills could be integrated in a subject, and it may also not depend on the content of the learning material. 
In this case the implementation of appropriate learning strategies plays an important role in bringing up and 
empowering students’ metacognitive skills. The efforts of metacognitive skills empowerment are intentionally 
done through the implementation of metacognitive strategies in student-centred strategies like GITTW. 

Conclusions
 
Based on the research findings and discussion, it can be concluded that the integration of GI and TTW could 

cover the weakness of GI. The implementation of GITTW teaching strategy was proven that it could maximize 
the empowerment of students’ metacognitive skills. It shows that the score of metacognitive skill of students 
taught by GITTW was the highest. TTW learning strategy can improve students’ metacognitive skills higher than 
GI and conventional strategies. This may be an evidence that the GITTW as a new teaching strategy can be con-
sidered as one of the variations in teaching strategies that can empower metacognitive skills. Further research 
need to consider the measurement of metacognitive skill, because in this research using essay questions test 
was difficult for the researcher to use this measurement test in a big class. Also, it is necessary to investigate the 
effect of the GITTW strategy related to other variables such as students’ critical thinking skills, problem solving 
and creative thinking skills.
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