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Some research findings showed that Indonesian students' critical thinking skills 

below average, especially those who have a low academic ability; even though that 

skills are needed to face this 21st century. There should be a strategy to train students 

to develop their critical thinking, one of them is by implementing an appropriate 

learning model. One of the alternatives is Reading-Concept Map-Timed Pair Share 

(Remap-TmPS) model. This study aimed to find out the effect of Remap-TmPS 

model and students' different academic ability towards their critical thinking skills 

on Biology. This research was conducted in Senior High Schools in Batu, East Java, 

Indonesia. Pretest-Posttest Nonequivalent Control Group Design was employed in 

this study and 116 students were involved as the participants. There were two 

experimental classes taught using Remap-TmPs and two control classes taught as 

well by using conventional learning. Data on students' critical thinking skills were 

collected using an essay test. The results of the test were assessed using the critical 

thinking skills' scoring rubric and an ANACOVA test. The research finding showed 

that students who have the low academic ability in Biology learning who taught by 

using Remap-TmPS have equal critical thinking skills or the same as students' who 

have high academic ability who taught by using conventional learning. So, learning 

Biology using Remap-TmPS can be used as an alternative for students' who have a 

low academic ability in order to enhance their critical thinking skills.   

Keywords: Remap-TmPS, academic ability, critical thinking skills 

Introduction  

One of the skills that should be mastered in Science learning in the 21st century is 

critical thinking skills. In other words, science learning process that can improve 

students' life skills in the 21st century is a science learning that can promote students' 

critical thinking skills (Saavedra & Opfer, 2012). Critical thinking implementation 

in Science learning gives an opportunity to develop analytical, inductive, and 

deductive thinking skills to overcome the problem related to the natural events. 

Critical thinking skills constitute a logic and reflective thinking process to make a 

decision (Ennis, 2011). Critical thinking skills also refer to skills which can be used 

to evaluate personal or others' opinions (Johnson, 2011), make a decision, and 

evaluate it through a thinking process. Critical thinking is an active and a well-
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organized mental process, a manifestation of its own thinking by considering other 

thinking, practicing what has been taught, and aiming to understand the events and 

conditions surrounding, so that critical thinking is one of the vital elements of 

scientific thinking. This is also imaged as an order to direct a mind which shows 

intellectual skills. Critical thinking skills are needed to develop in the school learning 

through Science or other disciplines to prepare students to be successful in their life 

(Schafersman, 1991), in other words, students' critical thinking skills should be 

taught explicitly (Zubaidah, 2016, 2017).  

Students who have good critical thinking skills have been proven to be able to solve 

problems (Marin & Halpern, 2011) since they can better focus on finding a solution 

to the problem by analyzing it holistically (Finken & Ennis, 1993). Muhfahroyin 

(2009a) stated that the relationship between critical thinking skills and learning is to 

prepare students to be the great problem solver, a good decision-maker, and long-life 

learners. Since the importance of critical thinking skills, it is supposed to be merged 

with curriculum to give students a benefit for their daily life.  

Critical thinking skills are important to develop in the school learning since it has a 

positive impact to the students' learning outcome, meaning that students who have 

good critical thinking skills will get the better learning outcomes (Cano & Maryinez, 

1991). Critical thinking skills are needed to prepare students to enter the work life 

and in the middle of society (Hove, 2011). Besides, students who have critical 

thinking skills will also be easier in problem solving (Marin & Halpern, 2011). An 

individual who has critical thinking skills will tend to have a better focus, be able to 

find reasons and do an analytical action at overall when drawing the conclusion in 

problem solving (Finken & Ennis, 1993). 

Students' Thinking Skills on Biology in Indonesia were Still Low 

Critical thinking skills in Indonesia has been developed since a long time ago, even 

in 2003 curriculum is more assertive for teachers to apply the learning strategy to 

empower students' higher order thinking skills and their assessment processes, one 

of them is critical thinking skills (Permendikbud No 21, 2016). However, in the 

implementation, the teachers often less focus on empowering their students' critical 

thinking skills because, in the process of development, it takes more times. Heong 

(2011) reveals that if critical thinking skills is not an indicator in succeeding the 
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students, it will affect students when they are in a university. The students often meet 

the difficulty in identifying a complex problem.  

Some research results showed that critical thinking skills in some school in Indonesia 

are less-empowered, such as shown later. Kusuma's research (2014) in Junior High 

Schools in Malang, Insyasiska (2013) and Ismiati (2011) in SMAN Batu, and also 

Tumbel (2012) in Bitung City in North Sulawesi showed that critical thinking skills 

in Senior High School were still low. Research done by Rosyida et.al (2016) showed 

that opinions and questions raised by students still pertained as LOTS (lower order 

thinking skills). The research result of Kurniawati et.al (2015) in Batu City also 

showed that 60% of students in Senior High School had less-developed critical 

thinking skills. Based on their survey, Mahanal, Tendrita, Ramadhan, Ismirawati, and 

Zubaidah (2017) found out that high-ability students' critical thinking skills were 

higher than low-ability students' critical thinking skills.  

Students' low critical thinking skills in Indonesia was caused by a learning activity 

in High School and University (including Science and Biology learning) which is not 

consciously empowered high thinking skills (critical thinking, creative thinking, and 

meta-cognitive thinking skills) (Corebima, 2016). Science learning in Indonesia was 

still dominated by the teachers and did not actively engage the students (Fuad, 

Zubaidah, Mahanal, Suarsini, 2017; Zubaidah, Fuad, Mahanal, & Suarsini, 2018). 

Prayitno, Corebima, Susilo, Zubaidah, & Ramli (2017) point out that Science 

learning in Indonesia is still focusing in a rote learning or concept memorization as 

well and the measurement of success is still based on how big the scientific products 

(concept, theory, law) can be mastered and remembered by students who are lack of 

chance in developing their critical thinking skills. Even, it is not only critical thinking 

skills is less-empowered but also learning at schools tends to focus on improving 

students' cognitive achievement, while students' attitudes tend to be ignored 

(Bachtiar, Zubaidah, Corebima, & Indriwati (2018).  

Other problems happened in many schools in Indonesia was a students admissions 

system determined on the basis of students' level of academic ability (Yusnaeni, 

Corebima, Susilo, & Zubaidah, 2017). This caused that some schools got many 

students who have high academic ability while other certain schools got the students 

who have the low academic ability. The impact of it caused a social gap, for instance, 

there is a different critical thinking skills among schools. The schools which have 

http://www.eduhk.hk/apfslt
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students' high academic ability tended to have good critical thinking skills. 

Meanwhile, the school which has students' high academic ability tended to have less-

developed critical thinking skills.  

Some problems have been explained needed to have a learning strategy in the 

classroom that can be used to decrease the differences among those schools. One of 

the alternative ways that can be used to close that social gap is by implementing an 

appropriate learning model.  

The Academic Ability is Related to Critical Thinking Skills  

The academic ability is an image of prior knowledge had by students or material 

mastering which have been studied and uses to make it easier in learning a new, wider 

and more complex knowledge (Mahanal & Wibowo, 2009). Vernon (2000) suggests 

that a person who has a high academic ability commonly has a high speed of learning 

as well. A prior knowledge is believed as a required condition for the development 

of critical thinking skills (Lai, 2011). A prior knowledge has a significant role in 

achieving students' performance and students' convergent thinking skills is closely 

related to their prior knowledge (Chang, 2010). The thinking skills are not a series 

of skill that can be directly taught and implemented by students, but it is needed a 

deep knowledge of the subjects. Therefore, critical thinking skills and scientific skills 

cannot be separated from context or depend on knowledge domain (Willingham, 

2016)  

Teachers are expected to train students' critical thinking skills because critical 

thinking skills is an important attribute in intellectual development, knowledge 

acquisition and the utilization of knowledge in individuals (Kong, 2006). The various 

literature showed that the learning strategy which promoted critical thinking skills is 

a teaching activity that needs students' actively engagement or student-centered. A 

learning strategy such as problem-based learning, reflective journal writing, mind-

map composing and a debate were reported that can improve students' critical 

thinking skills (Yang & Chou, 2008), because those strategies can help in students' 

engagement in a learning activity and support them to have a critical thinking 

disposition such as a curiosity, analytical ability, reasoning skill, self-confidence and 

open-minded (Gul, et al., 2014). Johnson and Johnson cited in Alansari (2006) 

showed that the cooperative learning outcome can enhance a retention, a deep 

http://www.eduhk.hk/apfslt
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understanding of high-level reasoning and a critical thinking. Kronberg & Griffin 

(2000) train students to the high level of critical thinking skills through Biology by 

using problem-analysis methods, and resulted in students who have a high level of 

critical thinking skills.  

Remap-TmPs to Improve Students' Critical Thinking skills  

Learning models and academic abilities may influence students' low critical thinking 

skills. The students' critical thinking skills might be able to develop if they are 

facilitated with a good learning model (Mamu, 2014). Some schools in Indonesia 

have recruited their students based on grades. Therefore, there is such a huge gap 

between schools in which students are registered to. An alternative to minimize the 

gap is by implementing Reading-Concept-Map Timed-Pair-Share (Remap-TmPS) 

learning model in the classrooms, which will be explained in other section.  

Remap-TmPS learning model belongs to one of the Reading-Concept Map-

Cooperative Learning (Remap Coople) models. Remap Coople's model consists of 

reading activity, concept mapping, and cooperative learning (Pangestuti, Mistianah, 

Corebima, & Zubaidah, 2015; Zubaidah, 2014; Mahanal, Zubaidah, Bahri, & 

Dinnuriyah, 2016). Some previous research findings of Remap Coople using other 

learning types had enhanced critical thinking skills, a cognitive learning outcome, 

and a reading interest as explained follows. The implementation of Reading Concept 

Map-Teams Games Tournament (Remap-TGT) could enhance the tenth graders' 

reading interest of SMA Laboratory Malang (Pangestuti, et.al., 2015). The 

implementation of Reading Concept Map-Student Team Achievement Division 

(Remap-STAD) could improve students' critical thinking skills and cognitive 

learning outcome (Hasan, Zubaidah, &Mahanal, 2014; Ramadhan, Mahanal, & 

Zubaidah, 2016). Antika's research (2015) revealed that students' reading interest in 

Biology using Reading Concept Map-Think Pair Share (Remap-TPS) gave the 

contributions to students' cognitive learning outcome. Setiawan, Zubaidah, dan 

Mahanal (2015) showed that there was a significant increase in students' reading 

interest and metacognitive skill after implementing Remap-TPS. Remap-TPS 

increased the students' learning outcome (Tendrita, 2017). A research did by Mahanal 

et.al, (2016) showed that the implementation of learning model in Biology using 

Reading Concept Map-Numbered Heads Together (Remap-NHT) gave an effect to 

students' critical thinking skills (Kurniawati, Zubaidah, & Mahanal, 2016; Mahanal, 

http://www.eduhk.hk/apfslt
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Avila, & Zubaidah, 2018). The implementation of Remap-GI could enhance students' 

learning outcome and critical thinking skills (Prasmala, Zubaidah, & Mahanal, 2014). 

The implementation of Remap-Reciprocal Teaching could enhance students' critical 

thinking skills (Sholihah, Zubaidah, & Mahanal, 2016). The implementation of 

Remap-TPS could improve critical thinking skills of students who have low 

academic ability was equal to those who have a high academic ability (Zubaidah, 

Tendrita, Ramadhan, & Mahanal, 2018).  

In the learning activity of Remap Coople model, students are asked to 1) read at home, 

2) make a concept map, and 3) be cooperative in learning, with some of the following 

reasons.  

Reading activity  

A reading activity is a complex process which requires readers to remember and 

reflect their prior experiences to construct the meaning of the text (Liaw, 2007). In 

constructing the understanding from texts, the readers are required to have an ability 

to distinguish facts and opinions; understanding implicit meaning, finding the details 

related to the problem to discuss; understanding causal relationship between events 

and actions; detecting the inferential relationship from details observed; being a 

perceptive reader from many points of view; making moral consideration and fair 

judgment; and the most important is implementing what they have learned to other 

domain or a real life (Tung & Chang, 2009).  

A reading activity is a cognitive effort engaging a reader interaction, text, and activity 

(Yousefi, 2016); when reading, a reader takes a look at the text as verbal 

representation from writer's thought. The reader attempts to enter the writer's point 

of view. The reader attempts to construct writer's thought on their mind (Paul & Elder, 

2002). Elder & Paul (2004) stated that "to study well, a student must read well". Cook 

assumes that a reading activity as a thinking process and highlights the importance 

of engaging students to retell the text they have read (Hosseini, Khodaei, Sarfallah, 

& Dolatabadi, 2012). Thus, the reading activity can be defined as the reader is trained 

to think critically.  

Concept mapping  

http://www.eduhk.hk/apfslt
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Constructing concept maps in this research is a way to engage students to retell the 

material they have read. Paul & Elder (2014) stated that a reading activity requires 

knowledge maps to understand the system of thought. A concept map is a tool that 

can be a representative of knowledge structure by illustrating the relationship among 

relevant concepts in the knowledge domain. During the construction of concept maps, 

students draw concepts related to a certain domain and are asked to relate these 

concepts in a knowledge framework hierarchically (Novak & Gowin 1984). By 

connecting and combining a new knowledge with the existed knowledge framework, 

students can develop a deep and richer understanding and better use of knowledge 

(Harris & Alexander 1998). Hariyadi, Corebima, Zubaidah, and Ibrohim (2018) 

revealed that a mind map, the other form of a concept map, has a great contribution 

towards the students' understanding.  

A concept map has been used as an effective tool to teach and learn (Cañas et.al., 

2004), since this is also a valuable thing to represent, visualize, and measure 

individual's knowledge, who facilitates a learning assessment. This concept map is 

based on learning theory of Ausubel about a meaningful learning (Novak & Cañas 

2008). A meaningful learning is signed by integrating a concept and new propositions 

using relevant ideas with some substantive ways an individual's cognitive structure. 

According to Mayer (2002), a meaningful learning happens when students build a 

knowledge and cognitive process required for problem-solving. The meaningful 

learning requires critical thinking skills in the process of repeated refinement. The 

fact that building a concept map involves a meaningful learning shows that a concept 

map is a good tool to enhance critical thinking skills.  

Cooperative Learning with Remap-TmPS Model  

Johnson & Johnson (1999) stated that cognitive learning facilitates students to study 

in a small and heterogeneous team to solve problems. Slavin (2005) emphasizes that 

cooperative learning facilitates students to help each other in a group to understand 

certain concepts. A cooperative learning builds a learning atmosphere involving 

students to study together in a small team to achieve their learning goal. Therefore, 

a cooperative learning supports students with various prior experiences to work and 

learn in a small team so they can help each other to achieve their learning goal.  

http://www.eduhk.hk/apfslt
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A cooperative learning used in this research is Timed Pair Share (TmPS). As 

explained above, Remap Coople learning has these activities: 1) students are given a 

reading task at home, 2) students are asked to construct a concept map and 3) students 

study at classroom using TmPS cooperative learning which has the syntax: 1) 

students are group in pairs and each student is given number 1 and 2; 2) all students 

are given a chance to do the test individually in a limited time; 2) students given 

number 1 has a chance to deliver their answer while those who get number 2 should 

listen without raising any questions; 3) students given number 2 write their responses 

related to the answer from students A in a limited time (whether they agree or not 

with the answer and give the reasons, also should make a conclusion) in a limited 

time; 4) students deliver their responses in a class discussion forum in a limited time; 

5) the teacher can give a reinforcement of material; and 6) in the next question 

repeating the first step, then in the third step, students alternately change their role as 

answer delivers and listeners (developed from Nakagawa, 2003). The role change 

makes each student has the same chance to develop their critical thinking skills.  

A study conducted by Rosyida et.al. (2016) indicated that Remap-TmPS learning 

model could improve students' critical thinking skills, but its effect on students with 

the low academic ability is still unclear. According to Nakagawa (2003), however, 

TmPS has a potential to improve the low-ability students' critical thinking skills. 

Based on the previous elaboration, it is assumed that it requires to investigate the 

effect of Remap-TmPs learning model and the academic ability towards students' 

critical thinking skills.  

Research Problems 

1. Is there a critical thinking skills difference between students' who taught using 

Remap-TmPs learning and who those taught using a conventional learning?  

2. Is there a critical thinking skills difference between students' who have the high 

academic ability and those who have the low academic ability?  

3. Is there an interactional effect between a learning model and academic ability 

towards students' critical thinking skills?  

Research Hypothesis  

http://www.eduhk.hk/apfslt
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1. There is a significant difference in critical thinking skills between students' who 

taught using Remap-TmPs learning and who those taught using a conventional 

learning.  

2. There is a significant difference in critical thinking skills between students' who 

have the high academic ability and those who have the low academic ability.  

3. There is an interactional effect between a learning model and academic ability 

towards students' critical thinking skills. 

Research Method 

Research Design  

This research used quasi-experimental research The Pre-test and Post-test 

Nonequivalent Control Group Design (Beaumont, 2009), to investigate the Remap-

TmPS on students' critical thinking skills. This study was conducted on September 

until November 2015 in public Senior High Schools at Batu, East Java, Indonesia. 

Schools were chosen based on Minimum Passing Level of National Exam (MPL NE) 

while the student's academic ability level was determined by using equality test with 

multiple choice system consisting of 20 questions about Biology in general.  

Participants                                                                    

The participants of this research were all students with an average age of 16 years 

old from science class X in Senior High Schools in Batu, Indonesia. The research 

participants were the students from science class X 3 and X 4 of SMAN 1 Batu, and 

the students from science class X 2 and X 3 in SMAN 2 Batu with the total number 

of 116 students. To categorize the students into high and low groups, a multiple-

choice test was administered. The scores were analyzed using a single ANAVA and 

SPSS. Random sampling technique was used to select the samples. The election of 

four classes in this research, consisting of two classes of students who have the low 

academic ability and two classes of students who have the high academic ability. Two 

classes were with the same ability. Each of them was divided into two learning 

models, one class as experimental group taught using Remap-TmPS and one class as 

http://www.eduhk.hk/apfslt
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a control group taught using a conventional learning. The experimental classes were 

given a reading task before they studied at class, constructing the concept map, and 

at the face to face learning, the teacher implemented a Remap-TmPS learning model 

with the steps as mentioned in the introduction. The control classes taught by using 

a conventional learning model, namely, lecture method and students' presentation 

and discussion. Before and after the learning process, all the class either experimental 

classes or control classes were given pre-test and post-test. The learning process was 

conducted in twelve meetings. One of the writers was as a teacher, either in 

experimental or control class.  

Research Instrument and Data Analysis              

The research instrument consisted of 10 essay items developed on the topic of 

bacteria and Protista. The results of the test were evaluated using the critical thinking 

skills' scoring rubric developed by Zubaidah (2014) which is based on Finken and 

Ennis (1993) which had been published by Zubaidah, Corebima, Mahanal & 

Mistianah (2018). Before testing the hypothesis data using ANACOVA, the first 

thing done was completing the requirements which are normality test (Kolmogorov-

Smirnov test) and homogeneity test (Levene's test) with p >0.05 (Keselman et al., 

1998). Normality test of students' critical thinking skills was 0.166, and the 

homogeneity test of students' critical thinking skills was 0.059. The collected data 

were analyzed to know the effect of Remap-TmPS learning model towards students' 

critical thinking skills in different academic ability. 

Research Findings 

The results of the ANACOVA test on students' critical thinking skills are summarized 

in Table 1. 

Table 1. The Results of ANACOVA Hypothesis Testing of Students' Critical 

Thinking skills 

Source 
Type III Sum of 

Squares 
Df Mean Square F Sig. 

Learning Model 12150.463(a) 4 3037.616 24.812 .000 

Intercept 20879.377 1 20879.377 170.547 .000 

XB Critical 120.367 1 120.367 .983 .324 
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Model 7912.793 1 7912.793 64.633 .000 

AA 3830.058 1 3830.058 31.285 .000 

Model * AA 180.807 1 180.807 1.477 .227 

Error 13589.277 111 122.426     

Total 179130.219 116       

Total Average  25739.740 115       

Information.  

XB Critical = Critical thinking skills post-test  

AA = Academic Ability  

Model * AA = Interaction model of Remap-TmPS learning model with the academic ability  

Df = Degree of freedom  

F= F-counting 

Sig= Significance 

Based on the hypothesis test result which related to Remap-TmPS learning model 

and academic ability would be got p-level smaller than alpha 0.05 (p<0.05) with the 

significant difference is 0.000 and 0.000 (Table 1). This meant that the first 

hypothesis is accepted, that there is a significant difference in critical thinking skills 

between students' who taught using Remap-TmPs learning and who those taught 

using a conventional learning. So, the second hypothesis is accepted as well, that 

there is a significant difference in critical thinking skills between students' who have 

the high academic ability and those who have the low academic ability.  

Based on the hypothesis test result of learning interaction with the academic level, 

the score of p-level is bigger than alpha 0.05 with the significant difference is 0.227. 

Therefore, the third hypothesis is not accepted, that there is no significant 

interactional effect of learning model and different academic ability towards students' 

critical thinking skills. In other words, there is a significant effect between learning 

model and academic ability towards students' critical thinking skills, yet there is no 

interactional effect of learning model with the different academic ability towards 

students' critical thinking skills. Even though there is no significant effect, it should 

be tested in the next step to see combination group position using Least Significant 

Differences test(LSD) which is shown in Table 2. 
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Table 2. The Results of the LSD Test on the Effects of the Interaction between the 

Learning Model and Students' Academic Abilities on Students' Critical Thinking 

skills  

Model AA Group 
XB-

Critical 
YB-cri-

critical 
Difference 

B-Critical-

cor  
Notation  

1=conventional 1= low 1 11.54 24.09 12.56 24.34 A 

1=conventional 
2= 

high 

2 14.82 33.88 19.06 33.51 B 

2=Remap-

TmPS 
1= low 3 12.44 38.40 25.96 38.48 B 

2=Remap-

TmPS 
2= 

high 

4 12.45 52.66 40.21 52.74 c 

The results of the LSD test indicate that the low-ability students' critical thinking 

skills improved by Remap-TmPS so they can be at the same level as the high-ability 

students' critical thinking skills promoted using conventional learning. The students' 

pretest and post-test mean scores are depicted in Table 3. 

Table 3. The Students' Pre-Test and Post-Test Mean Scores  

No 
Learning 

Variable 
Pretest  Posttest  Difference 

Mean of 

Corrected 

Scores  

Improvement 

(%) 

1. Conventional 13.18 28.99 15.81 28.93 119.97 

2. Remap-TmPS 12.44 45.53 33.09 45.61 265.92 

3. High academic 13.63 43.27 29.64 43.13 217.37 

4. Low academic 11.99 31.25 19.26 31.41 160.68 

5. Conventional-HA 14.82 33.88 19.06 33.51 128.75 

6. Conventional-LA 11.54 24.09 12.56 24.34 108.85 

7. Remap-TmPS-HA 12.45 52.66 40.21 52.74 323.04 

8. Remap-TmPS-LA 12.44 38.40 25.96 38.48 208.75 

Table 3 shows that students' critical thinking skills have improved after they learned 

using Remap-TmPS learning (mean score = 45.61) compared to they learned using 

conventional learning (mean score = 28.93). The students' critical thinking skills 

promoted by Remap-TmPS learning increase at 265.92% while the students' critical 

thinking skills promoted by conventional learning increase at 119.97%. These figures 

suggest that Remap-TmPS learning model could significantly improve students' 

critical thinking skills. 
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The Table 3 also shows that the high-ability students could achieve better (mean 

score = 43.13) than the low-ability students (mean score = 31.41). The high-ability 

students' critical thinking skills have improved by 217.37%, while the low-ability 

students' critical thinking skills only improved by 160.68%. These numbers indicate 

that the high-ability students performed better in critical thinking skills compared to 

the low-ability students. 

Based on the analysis results presented in Table 3, through Remap-TmPS known that 

the mean score of academic achievement of the highest academic class is 52.74 and 

the improvement is 323.04%. Meanwhile the through Remap-TmPS known that the 

mean score of academic achievement of the low academic class is 38.48 and the 

improvement 208.75% and through conventional it is known that the mean score of 

academic achievement of the highest academic class is 33.51 and the improvement 

128.75%). Meanwhile, through conventional, it is known that the mean score of 

academic achievement of the low academic class is 24.34 and the improvement 

108.85%. The percentages show that Remap-TmPS learning could significantly 

increase the high-ability and low-ability students' critical thinking skills compared to 

conventional learning. The improvement of the students' critical thinking skills is 

presented in Figure 1.  

 

Figure 1. The Improvement of Student' Critical Thinking skills 

Notes of figure:  

A: Conventional D: Low Academic (LA) G: Remap-TmPS-HA 
B: Remap-TmPS E: Conventional-HA H: Remap-TmPS-LA 
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C: High Academic (HA) F: Conventional-LA   

Discussion 

The Effects of Remap-TmPS on Students' Critical Thinking skills 

The results of the ANACOVA test show that there is a difference in critical thinking 

skills found between students taught using Remap-TmPS and those taught using 

conventional learning. This research finding is in line with the results of a study 

conducted by Dinnurriyah (2015) using Remap-NHT (Reading-Concept Map-

Numbered Heads Together); Mahanal et al. (2016); Sholihah et al. 2016) using 

Remap-RT (Reading-Concept Map-Reciprocal Teaching); and Rosyida, et al. (2016) 

using Remap-TmPS which indicate students taught by using Remap Coople had 

better critical thinking skills compared to students taught using conventional learning. 

Since Remap-TmPS has a learning syntax which can help promote students' critical 

thinking skills, it can be considered as one of the alternatives to teach biology to the 

students.  

Reading can empower students' critical thinking skills. Through reading, students are 

trained in how to analyze, synthesize, and justify the information found in a text in 

order to understand it (Widuroyekti, 2006). Davies (1997) stated that a reader will 

think critically when s/he needs to agree or disagree with a particular idea presented 

in a text.  

Remap-TmPS learning requires students to read at home. Therefore, before coming 

to the classroom, they will bring some concepts to discuss. The discussion will lead 

students to sort, analyze, and evaluate the information or knowledge. This process 

includes students' critical thinking skills (Duron, Limbach, & Waugh, 2006; Fascione, 

2013). Therefore, the more the students read, the better they are in processing 

information. The information can be also used by the students to make a decision 

(Pujiono, 2012). A reading activity can also enhance critical thinking skills in line 

with the research findings from Mistianah et al., (2015) which stated that by reading, 

students can train their ability to think critically through reading for meaning.  

The students can learn from a book and change their perception towards a particular 

idea. To formalize the knowledge, the students need to write a concept map (Handoko, 
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Nursanti, Harmanto, & Sutrisno, 2016). Due to limited access, the construction of 

concept map done manually by students used papers and pens. To support the 21st 

century skill, the construction of concept map can be done by using ITC and the 

programs such as i-Mind Map, Cmap Tools, Freemind, Mind Manager or other 

programs, since technology has an important role in developing the knowledge 

(Handoko, Smith, & Burvill, 2014).  

A concept map is a graphical tool which describes a relationship between a certain 

concept with another concept arranged hierarchically and connected with lines 

(Novak, 2003). Concept mapping allows students to train their critical thinking skills 

by finding connections between concepts (Vanides, Yin, Tomita, & Ruiz, 2005; Ling 

& Boo, 2007; Karakuyu, 2010; and Novak, 2010). A concept map can help students 

to have a better conceptual clarification of a concept (Cheema & Mirza, 2013). This 

research findings were in line with the research done by Pangestuti, et.al., (2015) 

with her Remap-TGT learning model, Prasmala (2014) with Remap-GI learning 

model, Hasan (2014) with Remap-STAD learning model and were proved that the 

learning activity using this concept map can improve students' critical thinking skills.  

Remap-TmPS learning model also allows students to perform cooperative learning 

in the classroom, but they are still asked to work individually. The individual activity 

can help to improve the students' critical thinking skills (Surayya, Subagia, & Tika, 

2014). A discussion might be initiated after a student shares his/her ideas with other 

groups. When the student is speaking, other students may underline some important 

points and be prepared to provide responses to them. Rosyida et al. (2016) state that 

when the students are asked to cite the responses, they put a lot of efforts to make 

their explanation understandable. Therefore, they need to think critically to find the 

best way to present their ideas. Their partners were thinking critically to make their 

friends quickly understand their explanation.  

The last step of Remap-TmPS learning is to let students recite their ideas in front of 

the classroom. While a student is delivering his/her speech, others may take notes. 

They also need to evaluate others' responses towards learning problems discussed. 

This activity leads the students to be a critical thinker since they need to construct a 

concept to provide appropriate responses. The construction towards friends' 

responses is empowering the students' critical thinking skills in finding the correct 
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answers. The research done by Sampsel (2013) showed that a discussion can unite 

the thoughts to find a concept or conclusion is one of the activity in empowering 

critical thinking skills.  

The Effects of Students' Academic Abilities on Students' Critical Thinking skills  

Based on the results of the ANACOVA test, it can be concluded that the high-ability 

students' critical thinking skills are better than the low-ability students' critical 

thinking skills. Tindangen (2006) and Mahanal (2009) suggest that the level of 

critical thinking skills possessed by the high-ability students is different from the 

level of critical thinking skills possessed by the low-ability students although they 

are taught the same learning strategies. Furthermore, Mamu (2015) reported that the 

high-ability students will perform better in critical thinking skills compared to the 

low-ability students. The difference in the students' critical thinking skills might 

result from the difference in their intelligence which is reflected in their academic 

abilities.  

Corebima (2005) reports that high-ability students will achieve better than low-

ability students because the high-ability students obtain information quickly, even 

faster than the low-ability students do. In fact, the students' initial knowledge will 

influence their critical thinking skills (Ismaimuza, 2010). Therefore, the high-ability 

students' critical thinking skills are better than the low-ability students' critical 

thinking skills (Mahanal, 2009).  

Critical thinking is a process which involves mental operation such as induction, 

deduction, classification, and reasoning (Muhfahroyin, 2009a). Critical thinking is 

related to high order cognition thinking like analyzing, synthesizing, and evaluating 

(Fuad et al., 2015). The significance of critical thinking for the students' potential 

improvement should be considered by teachers to plan and conduct learning that can 

improve students' thinking skills and conceptual understanding (Mamu, 2015). 

Critical thinking is a cognitive process and higher order thinking activity performed 

to get the knowledge (Liliasari, 2000). This critical thinking process activates the 

ability to analyze and evaluate evidence, identify questions, make a logical 

conclusion, and understand an argument implication (Friedrichsen, 2001; 

Muhfahroyin, 2009b). A thinking process will involve analyzing, criticizing, and 
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making a conclusion based on an inference or careful consideration (Ibrahim & Nur, 

2000).  

Remap-TmPS learning model can help students to learn from their peers and ask 

others' favors by discussing, sharing ideas or contributing to solving problems given 

by the teacher. The high-ability students can work together with the low-ability 

students. The scaffolding process in a group is beneficial for the students when they 

are asked to do academic tasks (Mamu, 2015). The high-ability students can play a 

role as a tutor and the low-ability students can learn from them.  

The students also improve their critical thinking skills by connecting their existing 

knowledge with new information they get in the classroom (Ampuni, 1998). The 

students' basic understanding can be combined with the new information to better 

understand a concept (Manzilatusifa, 2008).  

The Effects of the Interaction of Learning Model and Students' Academic 

Abilities on Students' Critical Thinking skills  

The results of the ANACOVA test indicate that the interaction of learning model and 

students' academic abilities has no effect on the students' critical thinking skills. In a 

similar fashion, Mamu (2014) and Mahanal (2009) report that learning model and 

academic ability interaction does not influence students' critical thinking skills. 

However, the results of the LSD test suggest a similar notation of the combination of 

Remap-TmPS and low academic ability and the combination of conventional 

learning and high academic ability. It explains that the low-ability students taught 

using Remap-TmPS could have the same level of critical thinking skills as the high-

ability students taught using conventional learning. Despite the similarity, the mean 

score suggests that the combination of Remap-TmPS and low academic ability is 

higher than the combination of conventional learning and high academic ability.  

The highest mean score is obtained by the combination of Remap-TmPS and high 

academic ability, while the lowest mean score is indicated by the combination of 

conventional learning and low academic ability. Therefore, it can be interpreted that 

Remap-TmPS learning is better in improving students' critical thinking skills 

compared to conventional learning. Unlike the conventional learning, Remap-TmPS 

learning consists of reading activity, concept mapping, and cooperative learning 
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which provide an opportunity for the students to develop their critical thinking skills. 

One way to improve students' critical thinking skills is by applying an appropriate 

learning method (Corebima, 2006). That learning method can enable the students to 

think actively about the learning process (Schafersman, 1991). 

In Remap-TmPS learning, the students have similar chance to improve their critical 

thinking skills. During the discussion in the class, all students will be provided with 

the same opportunity to share as an informant or a listener. While linking the concepts, 

the students are also allowed to improve their language competence which also 

belongs to one of the critical thinking skills (Finken & Ennis, 1993).  

Students who play a role as the listener will process information delivered by the 

informant. This thinking process leads to the improvement of their critical thinking 

skills. The high-ability and the low-ability students will have the same chance to 

analyze and evaluate answers before making a conclusion. They will perform their 

critical thinking skills in sorting relevant information. Thus, the teacher must assist 

the students in doing the activities by implementing a students' centered learning 

model to promote the students' critical thinking skills (Mahanal et al., 2016).  

The results of the research suggest that 1) Remap-TmPS learning model is better in 

improving students' critical thinking skills compared to the conventional learning 

model, 2) the low-ability students can achieve better in critical thinking skills than 

the high-ability students because they were taught using Remap-TmPS. These 

findings indicate that Remap-TmPS could be used to empower students' critical 

thinking skills despite their different academic abilities. 

Conclusion and Suggestions 

Based on the research findings, it can be concluded that 1) Remap-TmPS can 

enhance students' critical thinking skills, 2) the difference of high and low academic 

ability affects the students' critical thinking skills and 3) there is no interaction 

between Remap-TmPS learning model towards students' different level of academic 

ability. The research findings also showed that Remap-TmPS can increase the low-

ability students' critical thinking skills to the same level of critical thinking skills 

possessed by the high-ability students taught with the conventional learning. In 
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biology classrooms, Remap-TmPS can be considered as one of the alternatives to 

improve students' critical thinking skills despite their distinguished academic 

abilities. Remap-TmPS learning can also be used to improve the low-ability students' 

critical thinking skills and make them similar to the level of the critical thinking skills 

possessed by the high achievers. 

The suggestions for the further researcher, Remap-TmPS learning model can be 

implemented as an alternative learning activity to empower students' critical thinking, 

especially for the students who have the low academic ability so that they will have 

critical thinking skills which are equal or higher than those who have the high 

academic ability. However, this learning model takes time since the syntax is pretty 

long. So, it requires a good plan before implementing to make learning activity 

efficient and not to take more times.   
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