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ABSTRACT  
 KEYWORDS 

The learning orientation is adjusted to the main objectives of the Sustainable 

Development Goals (SDGs) which direct students to solve problems scientifically through 

critical thinking. This study aims to determine the effectiveness of  the Remap STAD 

learning model  on the empowerment of students' critical thinking skills. This study is a 

type of experimental quasy research  and uses a non-equivalent pretest-posttest control 

group design. The population is all students of class XI SCIENCE SMAN 2 Barru totaling 

234 students. A sample of 102 students was selected based on an equivalence test to 

determine experimental classes, positive controls, and negative controls. The instrument 

used the essay test was in accordance with the Critical Thinking skill indicator and the 

results were analyzed using the one-path anakova test. The results of the study show that 

the Remap  learning model is effective in empowering students' critical thinking skills. 
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1. Introduction  

The development of the times provides very strong demands on the implementation of education 
that must be carried out continuously. This is in line with the orientation of the development of the 
world of education which is adjusted to the main goals of the Sustainable Development Goals (SDGs) 
in the education sector. This is in accordance with the real implications in the implementation of 
education oriented towards improving the skills of students as a whole. This can be done well if there 
is synchronization between the central government and all educational institutions (Vannajak and 
Vannajak 2023). 
         In line with the 21st-century educational paradigm and these demands, the world of education 

also has a strategic role in supporting the achievement of the Sustainable Development Goals (SDGs) 

(Apanovich et al. 2023) The SDGs emphasize the importance of quality education that is not only 

oriented towards mastering knowledge, but also on developing thinking skills, social awareness, and 

concern for environmental, economic, and social sustainability (Xu, He, and Chen 2024) Therefore, 

the integration of SDG values in the learning process is an urgent need so that students are able to 

understand and respond to real problems around them critically and sustainably (Kaczkó and 

Ostendorf 2023) 

The Sustainable Development Goals (SDGs) are a global agenda aimed at facilitating the access to 

21st-century skills, particularly critical thinking skills. These problems are multidimensional and 

interconnected, and therefore cannot be solved through simplistic thinking or a single perspective. 

Therefore, achieving the SDGs requires individuals to possess critical thinking skills, namely the ability 

to analyze information in depth and evaluate various aspects. In an educational context,  Irawan  

(2023) integrating the SDGs into learning plays a crucial role in developing students' critical thinking 

skills. The contextual and real-life issues of the SDGs encourage students to identify problems, ask 

questions, analyze cause and effect, and assess the social, economic, and environmental impacts of 

decisions. This process directly trains critical thinking skills, as students not only receive information 

but are also required to actively evaluate and construct knowledge 
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Furthermore, SDG-based education emphasizes reflective learning and responsible decision-

making. Students are encouraged to consider scientific evidence, ethical values, and long-term 

sustainability in problem-solving. This aligns with indicators of critical thinking skills, such as the ability 

to interpret data, evaluate arguments, draw inferences, and provide logical justification. Thus, the 

SDGs are not merely learning content but also serve as a strategic tool for empowering critical thinking 

skills (Irawan and Hernita 2025) 

Therefore, developing learning that integrates the SDGs is relevant and crucial in shaping a 

generation capable of critical thinking, global awareness, and active contribution to sustainable 

development. Education that links the SDGs with critical thinking skills is expected to produce 

students who are not only academically proficient but also capable of facing global challenges wisely 

and finding solutions.      

The dynamics of education make students must be actively involved in developing basic skills. 

The main thing and component that must be fulfilled by students is the ability to think critically, so 

that they are able to describe each component and idea completely and thoroughly so that they are 

used to facing various kinds of challenges (Irawan et al. 2021) 

        The latest facts revealed by PISA provide evidence that the main goal in the implementation of 
the learning process is nuanced development of critical and analytical thinking characters that must be 
developed simultaneously and meet every basic component, especially in the Biology/Science learning 
process which prioritizes the principle of students' ability to manage information from various credible 
sources to be integrated according to the concept or material Learning in the learning process/activity 
(Guo and Huang 2021). 

Critical thinking skills are Sensitivity to problems, gaps in knowledge, so as to identify the 
problem faced in order to find solutions, make conjectures, or formulate hypotheses about the 
obstacles faced and retest the hypothesis to modify and retest in order to communicate the results  
(irawan et al. 2025). A Critical Individual is someone who regularly solves problems, always defining 
new questions in a particular domain scientifically and systematically, in a unique way that is acceptable 
to all circles (Cao, Anh Le, and Eppe 2025)  with Searching for the latest meaningful alternatives by 
generating a variety of problem-solving processes (from different perspectives or perspectives)  
(Elenius et al. 2024) in detail, constructively and focusing thoughts and actions by organizing and 
analyzing solutions or deciding on specific options (Kuzovlev et al. 2021)  

Critical thinking skills are the ability of individuals to produce ideas based on concepts in a 
divergent manner so that they can solve the problems faced . This happens because Critical thinking 
makes a person think logically and divergent to produce ideas or  Critical Thinking goes through 
several stages, namely: 1) Digging Deeper Ideas (Dig Dipper Ideas), the main aspect that is considered is 
that the learner's skill of mapping ideas into specific categories includes several cognitive characteristics 
and creates convergent thinking including analyzing, synthesizing, rearranging or defining the first, 
evaluating, seeing relationships, resolving ambiguities or ordering discontinuities (Apanovich et al. 
2023). They have the ability to understand complexity, so they can blend and rearrange as well as 
conduct evaluation processes to focus ideas, sort or prioritize choices(Zubaidah and Mahanal 2017), 
develop and use criteria as a reference to strengthen and improve ideas, choose ideas taking into 
account their original and practical nature and collapse  (Irawan 2023). 

Generating ideas includes cognitive characteristics, commonly referred to as distinct thinking or 
the ability to think critically and metaphorically (metaphorical thinking). Ideas conveyed by students 
fluently refers to the quantity or ability to generate a large number of ideas (Suciari, Lbrohim, and 
Suwono 2021) and respond to open-ended questions or refer to one's thought process fluently with 
full confidence that the quantity of idea generation can Raise or stimulate alternative problem-solving 
(Problem solving) taking into account the impact that will be caused. 2) Openness in conveying ideas 
(Oppenness conveys ideas), this stage is strongly influenced by the curiosity of participants to create original 
products and receive new ideas and information, to focus on the desired results, and always try to see 
mistakes and failures as learning experiences, challenging inappropriate thinking (Valdois, Roulin, and 
Line Bosse 2019). 

Openness and courage to explore ideas encompasses several personality traits related to a person's 
interests, experiences, attitudes, and self-confidence. Characteristics in this category include curiosity 
(Emanuel, 2012) and imagination, risk-taking, tenacity, openness, emotional sensitivity, adaptability, 
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and intuition, which involve a learner's personal understanding including an awareness of creativity, or 
persistence, as well as self-direction of other arguments put forward by others(Guo and Huang 2019).      

Students who have Critical thinking skills can change the direction of a person's thinking or 
change one's point of view  which involves openness to test ideas or experiences in unexpected or 
diverse ways, so as to find innovative ideas and test the process of applying them (Trowsdale, 
McKenna, and Francis 2019). 3) Listening to Others' Perspectives (listen to other people's opinion), which 
emphasizes three main aspects, including (a) openness to new experiences (b) the ability to evaluate 
and (c) the ability to accept new things and conduct various kinds of experiments to be used as a 
reference and emphasizing that Critical people have a totality nature or psychologically healthy 
individuals, so that they always reflect on the results that have been achieved. 

The results of the research conducted by Mufida, (2017); Saleh, Sulistiyono, & Saptasari, (2017); 
Zubaidah (2016) explained that learning empowerment activities to improve critical thinking skills are 
still at a very low level. Data shows that the reading interest of high school students in Barru City only 
reaches 39.27%. In addition, related to research conducted by, Zubaidah & Mahanal (2017), Winarni 
(2020), and Zubaidah (2018) shows that the ability of Critical thinking skills has not been effectively 
empowered and is classified in a fairly low category. This will have a negative impact that causes a low 
understanding of students' concepts related to the essential materials learned in school, because the 
learning model used in schools is still not effective in accommodating students to empower critical 
thinking skills (Mahanal and Zubaidah 2017). Previous research has not examined the integration of 
SDGs fulfillment in supporting the learning process carried out in schools, even though SDGs are a 
key component that is oriented towards the education sector. 

Innovative learning is needed to find ways to train students' critical thinking skills (Adamson and 
Darling-Hammond 2015) in generating new ideas or ideas (Adamson, 2015). Other research reveals 
that Critical thinking skills are something that must be practiced meaningfully with appropriate 
methods (Chowdhury 2016), while according to Lie (2000) multi-directional interaction and 
communication that occurs in cooperative learning allows the exchange of information that can 
improve students' thinking. Expansion of insight can occur due to listening to many opinions (Javad et 
al. 2011). Various points of view say that the ability of students to analyze, assess and decide an 
argument to be chosen based on their own logical thinking and considerations is still carried by the 
average (Fink 2009). 

 Implementation of a learning model that is appropriate and can empower students' critical 
thinking skills is a learning model Remap-Coople (Zubaidah and Corebima 2016). This learning model 
requires students to first do reading activities (Reading), with the aim that they get initial information 
related to the content of learning materials (Zubaidah, 2018). The information they have obtained from 
the reading results can be explored by compiling concept maps, as well as the learning process using a 
cooperative learning model (Guo and Huang 2021). Through the cooperative learning model, they can 
put forward students' initial ideas or ideas, so that there is a dynamic process of information exchange 
and they can find ideas that have novelty (Lapoint, 2022). 

Cooperative learning trains each group to be responsible for its own learning and the learning of 
all team members and is expected to follow the learning in an organized manner and report on the 
results obtained by him and his team (Slavin 2010). The main characteristics are that each member is 
responsible for learning, cooperation among fellow group friends, supporting the learning of others, 
accountability to each other for the team's processes and results, demonstrating interpersonal skills that 
can be accepted from an effective and efficient learning process (Zubaidah, 2018). Some studies that 
integrate learning models Remap and cooperative learning, among others, NHT Remap carried out by 
Squirrelly (2017), Remap  (Zubaidah, Bahri, & Dinnurriya, 2016) which is proven to empower students' 
high-level thinking skills. 

  Research conducted by (Mufida, 2017) reveals that the learning model Remap can improve the 
critical thinking skills of learners, it shows that the combination of  Remap and Complementary.  
Interviews conducted with student representatives for curriculum and Biology subject teachers, 
information was obtained that SMAN 4 Barru has promoted the improvement of 21st century skills, 
one of which is Critical thinking skills, and in the process of its implementation it is combined with 
using a determined approach. The problem encountered is that the implementation process has not 
been carried out effectively, because there has not been a suitable learning model to facilitate students 
to think divergently in formulating their concepts or ideas. 
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An innovative solution that can be done is to use a learning model that can access students' 
critical thinking skills. The learning model that can be used is learning Remap . Election  as cooperative 
learning emphasizes Students work together with other students to convey each idea obtained by 
students and is heterogeneously formed by looking at the backgrounds of different students. Syntax 
consists of five stages, namely: (1) class presentation; (2) group formation; (3) the implementation of 
quizzes or tests; (4) an increase in individual scores; (5) Group awards (Slavin, 2017), so that the 
information, ideas and ideas that emerge are increasingly varied, but interrelated (Javad et al., 2021) to 
be used as a basis for forming a concept, so that students are more critical in finding a variety of 
information to solve problems (Pellegrino & Hilton, 2024) through group discussions and obtaining 
meaningful learning experiences (Slavin, 2005), so that cooperative learning is an effective learning 
model to be applied in higher education (Arends, 2008). According to the presentation that has been 
delivered, the researcher conducted research to determine the effectiveness of the learning model 
Remap  to Critical thinking skills. 

2. Method 

The research was carried out using the experimental quasy method, which was carried out in class XI 
of SMAN 2 Barru. The population is 238 students consisting of 9 classes XI of science, and a 
population of 102 students divided into experimental classes (Remap STAD) of 34 students, negative 
control classes of 37 students and conventional classes (the learning process adjusts to the teaching by 
the subject teachers) of 34 students. The design used is Non Equivalent Control Design. Class selection is 
based on the results of the class equality test. The test of consistency by asking multiple-choice 
questions related to the material that has been studied by the previous learner. Class XI Science 3 as an 
experimental class that is learned using  the Remap STAD learning model  with reading activities and 
compiling concept maps is carried out outside of class hours (at home) and class XI Science 2 as a 
positive control class and applied a cooperative  learning model and class XI Science 1 as a negative 
control that is learned with learning strategies usually applied by teachers. The consistency of the 
implementation of the learning model in accordance with the syntax was measured by using 
observation sheets, and comparing pretest and posttest scores. The bound variable measured was Critical 
thinking skills. The research began in August - November 2019. 

The instrument used to measure students' creative thinking skills is an essay test consisting of 5 
questions that have been developed based on Critical thinking indicators, in this case the researcher 
uses indicators from  Facione (2002) which consists of Interpretation, Analysis, Evaluation, Explanantion, 
Self-Regulation The assessment criteria for Critical thinking skills are assessed using the developed rubric 
Treffinger (2002) assessing each sub-competency of each indicator. The rubric is used to measure each 
sub-competency described against each indicator of Critical thinking skills. Data analysis used Covarian 
Analysis with a significance level of 5%. The results of Anakova's analysis that have been obtained are 
further tested using the Least Significance Difference (LSD).  

3. Results and Discussion 

          The summary of the test results and the corrected average distribution can be seen in the 

following table 1. 

Table 1. Summary of Anakova's Critical Thinking Skills Analysis Results 

Source Type III Sum of Square Df MS F Sig. 

Corrected Model 12587.449a 3 4195.816 104.242 .000 

Intercept 1046.198 1 1031.198 24.979 .000 

X 2162.371 1 2262371 56.778 .000 

Treatment 3293.990 2 1646.995 40.982 .001 

Error 3701.423 98 39.810   

Total 512795.000 102    

Corrected Total 16488873 101    

        The results of Anacova's analysis  of Critical thinking skills are in Table 1 and the results of further 

tests using LSD are in Table 2. Based on Table 1, the calculation obtained is 40.982 with a significance 
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value of 0.001 which is smaller than the significance of 0.05. This shows that the hypothesis that 

"There is an influence of learning strategies on students' critical thinking skills" is accepted, so it can be 

concluded that there is a significant influence on the implementation of the learning model on 

students' critical thinking skill. The summary of corrected average LSD test results  

Table 2. Summary of Corrected Average LSD Test Results 

Treatment XKREA YKREA Difference KREACor LSD Note 

Remap  61.078 81.267 20.189 77.385 a 
Cooperative Learning 54.275 71.754 17.479 71.131         b 
Conventional learning 47.563 56.600 7.247 60.749                 c 

          Table 2 shows that the corrected average results for the Remap STAD learning model  applied to 

the experimental class were 17% higher than the conventional learning strategy (negative control), and 

the difference was 6% with the positive control class (Cooperative Type Learning)). This figure 

indicates that the Remap  learning model  has a significantly different influence compared to the other 2 

classes, so it is concluded that  the Remap STAD learning model  is very effective in empowering 

critical thinking skills. 

Learning Remap provide significantly different outcomes on the empowerment of Critical thinking 

skills compared to positive control classes learned using the learning model  and conventionally learned 

negative control classes. The results of the research obtained are in accordance with previous 

researchers conducted by Mufida (2017) that Remap  can improve students' critical thinking skills. The 

results of the analysis obtained show that the learning model Remap have a higher corrected mean value 

compared to positive and conventional control classes. This shows the continuity of the syntax Remap 

and CITY to empower Critical thinking skills.  

Initial information collection was obtained by the student group in the reading activity to train 
students  Evaluate ideas from various points of view so that the best idea is found (Alghafri and Ismail 
2014). Through reading, students engage in the ability to psycholinguistics to understand essential 
information as reading results and through concept maps (Concept map) the ability of learners to be 
objectively observed in high-level thinking to faithfully combine concepts from the sub-material 
studied (D’Antoni et al. 2010; Ebhuoma, Nene, and Leonard 2024) . Method Concept map effectively 
concentrate students' attention on the learning process and critical thinking skills, develop questioning 
skills and expressing opinions so that students can be more critical in solving a problem (Okolie et al. 
2024). 

 The results of this study show that concept maps are an effective tool for training.  A number of 
studies have also examined different aspects of Mind Mapping that make it effective for cognitive tasks 
concludes that the advantages of concept maps are as follows: (1) easy to learn and implement, (2) 
encourage self-expression, (3) provide a brief overview of the hierarchy (4) easy to expand and add 
contentand In addition, Mind Mapping provides for a more comprehensive understanding of idea 
generation (Nong, Lin, and Sun 2024). 

The Reading Concept Map learning model can improve students' critical thinking skills in Biology 
learning because it integrates meaningful reading activities with visual concept organization. Through 
reading activities, students are trained to understand information, identify main ideas, and distinguish 
important and supporting concepts, which are part of the ability to interpret and analyze. Furthermore, 
the preparation of concept maps encourages students to connect between concepts, determine cause-
and-effect relationships, and organize knowledge structures logically (Goyal, Gupta, and Gupta 2022).     

This process requires students to evaluate the information obtained, draw conclusions based on 
their understanding, and re-explain concepts in their own words. In Biology learning, which contains 
many abstract and interrelated concepts, the Reading–Concept Map model helps students build in-
depth conceptual understanding, so that critical thinking skills such as analyzing, evaluating, and 
concluding can develop optimally. 

The function of reading in learning is to help students acquire information and build an initial 
understanding of the material being studied. Through reading, students are trained to recognize key 
concepts, understand scientific terms, identify facts and relationships between concepts, and interpret 
information from various sources This activity also trains critical thinking skills such as interpretation, 
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analysis, and evaluation, (Firman et al. 2025), because students do not simply read passively but are also 
required to comprehend meaning, select important information, and relate it to prior knowledge. 
Meanwhile, the function of concept maps is to help students organize and visualize concepts they have 
understood in a structured and systematic manner (Sireerat et al. 2025) 

Concept maps enable students to see hierarchical relationships and interconnections between 
concepts, such as cause-and-effect relationships or general and specific concepts. By constructing 
concept maps, students are encouraged to think logically, integrate information, and explain the 
material coherently. In biology learning, which is rich in interrelated concepts, concept maps serve to 
deepen conceptual understanding while strengthening critical thinking skills, particularly in analyzing, 
concluding, and reflecting on their understanding. 

Cooperative learning (Cooperative Learning) is one of the learning strategies to teach students in a 
certain group whose members usually consist of 4-6 with the formation of groups carried out by the 
teacher at random with some specific considerations. In learning, every student gets the same 
opportunity to express their opinions. The main expected goal is that there is a cohesive interaction 
(Mulltiway Traffic Communication). The more information obtained, the more conducive the quality of 
learning will be efeectively (Lefringhausen et al. 2022). 

The orientation of SDGs in the learning model suitable with Assessment of student performance 
in accordance with syntax can be done based on concepts conveyed by students verbally or 
nonverbally during group discussions or UKBK work (Slavin, 2021). The work of UKBK collectively 
provides an opportunity for each individual to get additional information. Student communicate 
learning outcomes into other forms of work such as assignments, problem solving, or students' oral 
answers to teacher questions that can be measured by teachers when conducting individual quizzes  so 
that students get used to it divergent thinking (being able to see things from different perspectives), to 
propose various alternative solutions that are open and flexible (Ramakrishnan 2018) and able to find 
various alternatives to solve problems and create something new and able to involve new 
responses/ideas to develop and find new ideas (Irawan et al. 2023, 2025). 

The preparation of concept maps can be an alternative for teachers to see students' concept 
understanding abilities. Students' Critical thinking skills can also be measured through the use of 
question-based questions open and ended questions that can provide stimulus (Loberg et al. 2019) and 
increase students' intellectual potential and experience in the process of discovering something new ). 
Critical Thinking helps students find the correlation of each idea and assess other opinions from a new 
point of view into a whole and generally acceptable concept (Ching Leen, 2014). A picture of a concept 
map compiled by the students is shown in this picture (Figure 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Motion System Material Concept Map 

The information obtained by the average student after reading the material, they actualize it in its 
entirety through the creation of a concept map. Concept maps compiled by students in generating 
ideas are arranged in a hierarchical manner to associate each idea they produce. Students create visual 
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representations of their respective knowledge and also elaborate on each concept to explore new 
knowledge and information that is designed in a structured way. The mapping process is an active 
learning strategy to reflect on the material learned by students and how to understand it.  

Figure 1 show students dividing parts or components to see their continuity, thus facilitating 
students to construct knowledge by organizing, selecting, connecting and interpreting data. The 
advantage of the concept map they compiled was that they were able to describe the main concepts in 
a complete and hierarchical manner that were linked using arrows, and the new concepts they received 
were associated with the concepts they understood before, so that the concepts obtained were 
relatively better understood and they were able to provide an explicit representation of important ideas 
in the learning material. The disadvantage of the concept map presented by the students is that the 
pattern is formed to resemble Mind Map, so that the propositions used as a tool to express meaningful 
relationships between units are invisible. This will make participants take longer to compile each 
keyword and rewrite words that are not related to memory, making it more like a summary.                

Concept map  accustoming learners to think actively, and learning about individual judgments and 
cognitive processes to make sensible decisions and form different ideas based on the basic theories of 
learning materials and ideas as products of Critical thinking (Sharif 2019). The results of the concept 
map compiled by the students have explained the relationship of the main topics combined with 
interrelated sub-topics and added the proportion of images to support the concept they initiated. This 
is proof that students have summarized information from their respective readings. All concepts are 
interpreted as the main elements of thought and learning in a whole section, in order to have a 
meaningful preposition, all the links between concepts have arrows to be displayed in the direction that 
indicate the connection from one concept to another that must be read so that the arrangement is 
accurate and systematic (Hadingrat and Wibowo 2022). 

It seems that the concept maps made by students have their own differences. These differences 
can be observed from the way of writing, coloring techniques and how to organize them. The process 
of organizing the understanding of ideas and concepts, demands that they determine the complexity of 
the related topic (core concept) and subtopic (which includes examples and evidence-related to the 
topic), as well as identifying, the relationships and differences, or the hierarchy of each sub-material  
(Okeke 2024). 

The use of the Remap  learning model  is very helpful for students to convey their initial ideas with 
an open mind and organized, so that students can use their intuition in asking questions, consider 
possible alternative solutions with new ideas so as to improve conceptual and analytical skills and have 
a broad mind that significantly improves Critical thinking skills of the writer. 

4. Conclusion 

Based on the research results obtained, it can be concluded that the Remap learning model is an 

innovation in the application of learning models and strategies that can improve students' critical 

thinking skills by training scientific analytical skills in Biology learning, and this is very much in line 

with the goals of the SDGs in the field of education, namely to help students understand concepts as a 

whole through critical thinking skills.  

In terms of implications, the implementation of the Remap learning model suggests that 

educators should consider integrating structured analytical and problem-solving activities into their 

teaching practices to cultivate higher-order thinking skills in leraning proccess with adopt this model as 

part of their Biology curriculum, provide training for teachers to effectively apply the Remap approach, 

and encourage the use of inquiry-based assessments that measure students’ critical thinking and 

scientific reasoning. Such steps can contribute not only to improved learning outcomes but also to the 

broader goal of preparing students to engage thoughtfully and responsibly with complex scientific and 

societal challenges. 
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in helping students develop critical thinking skills, so that it can become an innovation in the world of 

education. 
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