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Abstract. Critical thinking and problem-solving ability as part of higher-order thinking 

skills (HOTS) can be improved through learning that facilitates students to interact and 

work together. The purpose of this study is to describe enhances critical thinking and 

problem solving ability among students. This research used a pre-experimental method 

with pretest and posttest group. The pretest and posttest test data were analyzed and the 

average N-gain was calculated to determine the increase in critical thinking and problem 

solving abilities after the application of Research-Based Learning. The results of the 

research indicate that the implementation of Research-Based Learning can develop 

critical thinking skills and problem-solving ability. It is proved by the fact that the 

students were able to show their interpretation, analysis, evaluation, inference, and 

explanation abilities as indicators of critical thinking. Also, the students able to 

understanding the problem, devising a plan, carrying out the plan (indicators of the 

problem-solving ability). 
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1   Introduction 

Higher education has important role in the development of science beyond its academic 

perspective. It also has a broad impact on the life of the global community. It is only proper 

that college graduates bring a positive atmosphere in solving the problems of human condition 

[1]. In fact, various new problems have arisen along with the increasingly rapid development 

of technology, and the list of social and economic problems facing the community only grew 

longer during the Covid-19 pandemic [2][3][4]. For this reason, learning activities in higher 

education settings must enable the development of competencies required in the present as 

well as in the future. Such competencies include critical thinking, creativity and innovation, 

the ability to communicate and work together[5]. Critical, creative and innovative thinking 

competencies are part of the higher-thinking skill which fosters problem-solving ability[6]. 

Higher education must be able to facilitate and create a conducive learning atmosphere for 

developing student potentials. The learning process must be in accordance with the principles 

of adult learning. In general, students as functioning adults have a broad mindset and are able 

to combine existing theories and experiences; they are also interested in something new and 

challenging and have a higher level of curiosity. Research-based learning is therefore the 
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effective strategy to implement in this case. Research-based learning model is a form of 

paradigm shift in higher education, which will provide a more meaningful and contextual 

learning experience [7][8][9]. Research-based learning can balance the relationship between 

theory and practice, and even produce tangible outputs in the form of scientific publications.  

The purpose of this study is to describe the improvement of students' critical thinking and 

problem solving abilities through implementation of research-based learning. The results of 

this study reinforce the hypothesis that Research-Based Learning is capable of building a 

positive mentality and improve the students' research abilities, especially in the fields of 

critical thinking and problem solving. The focus of this research is population issues during 

the Covid-19 pandemic, which is one of the topics studied in the Seminar Geography course. 

2   Method 

This study makes use of a pre-experimental method with pretest and posttest group. The 

research subjects were a class of Seminar Geography Course in the Department of Geography 

Education, State University of Medan, with a total of 28 students. Instruments used for 

measuring critical thinking and problem solving abilities were tests (pretest and posttest) 

consisting of 5 questions on critical thinking and 5 questions on problem solving. Critical 

thinking indicators in this study include interpretation, analysis, evaluation, inference and 

explanation, while problem solving indicators include visualization of the problem, physical 

description of issue, planning the solution, implementation, and verificationas well as 

evaluation of each item. The validity of instruments was confirmed by a team of experts. The 

pretest and posttest test data were analyzed and the average N-gain was calculated to 

determine the increase in critical thinking and problem solving abilities after the application of 

Research-Based Learning.  

3   Results and Discussion 

3.1   Critical Thinking 

 

The average pretest and posttest results on each indicator of critical thinking can be 

observed in the following Table 1: 

Table 1. Result of Pretest, Posstest, Gain and N-Gain. 

Indicator Pretest Posttest Gain N-Gain 

Interpretation 41.46 83.55 42.09 0.72 

Analysis 52.54 84.39 31.85 0.67 

Evaluation 39.82 78.92 39.10 0.65 

Inference 40.91 80.76 39.85 0.67 

Explanation 47.33 88.72 41.39 0.79 

 



 

 

 

 

Table 1 shows that there has been an increase in each critical thinking indicator with 

varying Gain and N-Gain values. N-Gain (g) on indicator analysis (0.67), evaluation (0.65) 

and inference (0.67) are in the medium category. Meanwhile, N-Gain is high in the indicator 

interpretation (0.72) and explanation (0.79). This indicates that Research-Based Learning can 

improve students' critical thinking skills. 

 

3.2   Problem Solving Ability  

 
The average pretest and posttest results on each indicator of problem solving ability can 

be observed in the following Table 2: 

Table 2. Result of Pretest, Posstest, Gain and N-Gain. 

Indicator Pretest Posttest Gain N-Gain 

visualize the problem 45.65 89.73 44.08 0.81 

describe the issue in 

physics description 

46.17 87.85 41.68 0.77 

Plan the solution 34.63 84.39 49.76 0.76 

Carry out the plan 37.84 82.19 44.35 0.71 

Check and evaluate 

the solution 

35.47 79.65 44.18 0.68 

  

Based on table 2, the fifth indicator with N-Gain (g) 0.68 is in the medium category, 

while other indicators are in the high category. This shows that overall students' problem 

solving abilities have increased with the implementation of Research-Based Learning. 

Research-Based Learning (RBL) can be integrated in each lecture session using the 

following strategies: (1) enriching learning material usingresults of research by the lecturer 

concerned and other relevant research, (2) prioritizing the latest and most recent research 

results, (3) teaches research methods in accordance with the scope of subject matter, (4) 

involving students in research activities through mini research assignments and encourages 

their involvement in lecturers' research, and (5) instilling values in research such as 

objectivity, honesty, respect for other research and etc., which is in line with the strategies 

formulated by [10] [11]. Learning systems like this have been widely implemented in various 

prominent universities around the world [12]. The implementation of Research-Based 

Learning has improved the students' critical thinking and problem solving skills related to 

Demography and Population Geography courses.This increase in critical thinking skills occurs 

in every indicator, namely interpretation, analysis, evaluation, inference and explanation. 

Among these indicators, the lowest score is given to evaluation. This means that the student's 

ability to evaluate a problem remains low. Meanwhile, for indicators on problem solving 

abilities, the lowest N-Gain is given to check and evaluate the solution. The ability of students 

is still low in terms of re-evaluating solutions that have been formulated regarding population 

problems. These high-order thinking skills and problem solving tend to have low scores at the 

next stage/indicator. This is because higher-order thinking processes and problem solving are 

interrelated with the previous steps [13] [14] [15].  

 

 



 

 

 

 

4   Conclusion 

Research-based materials and activities can improve students' critical thinking skills and 

problem solving. This ability increase occurs gradually on each indicator. For this reason, the 

application of research-based learning needs to be applied and evaluated on an ongoing basis 

in order to have a broader and deeper positive impact. This positive impact will be seen in the 

learning process and learning outcomes in terms of knowledge, attitudes and psychomotor 

aspects. Increasing critical thinking skills and problem solving in higher education is very 

appropriate through research-based learning. In addition, this learning model will produce 

research outputs in the form of research reports and scientific articles. The results of student 

research, either individually, in groups or in joint research with lecturers, can be seminars and 

published in scientific forums such as proceedings and journals. The results of this research 

can even be used as a book containing a collection of student research on certain topics. 

Learning systems like this are very much in line with the learning paradigm of the 21st 

century.  
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