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Abstract. This study aims to analyze the effect of Reading, Identifying the problem, Constructing the solution, 

Solving the problem, Reviewing, and Extending the problem-solving (RICOSRE) learning model on students' 

problem-solving abilities on virus material. This study is quasi-experimental with a pretest-posttest nonequivalent 

control group design. The population of the study was all grade X students at SMAN 2 Purbalingga. The sample 

consisted of 72 students determined by cluster random sampling technique, each with 36 students from class XE 

as the experimental class and class XD as the control class. Data collection techniques used tests and observations. 

Data analysis techniques used descriptive analysis, N-Gain, and Mann-Whitney U tests. The results showed that 

the RICOSRE learning model significantly affected students' problem-solving abilities on virus material of 0.049 

<0.05 with an increase of 0.6859 and was categorized as moderate. This result is because students' high-level 

thinking process skills in solving problems are trained repeatedly through RICOSRE learning model learning 

activities. The results of this study indicate that the RICOSRE model effectively improves students' problem-

solving skills. Teachers can use the results of this study as an alternative learning model to train students' problem-

solving skills. 
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INTRODUCTION 

 Currently, education in Indonesia has passed two decades of the 21st century. Students 

in the 21st century are required to have skills, knowledge, and abilities in the fields of 

technology, media, and information, as well as learning and innovation skills, as well as life 

and career skills (Miranda & Wibowo, 2023; Rasyid, 2023; Susilo et al., 2020). Trilling and 

Fadel (2009) stated that seven skills must be possessed in the 21st century. These skills include 

critical thinking and problem solving, creativity and innovation, collaboration, teamwork and 

leadership, cross-cultural understanding, communications, information and media literacy, 

computing and ICT literacy, and career and learning self-reliance (Trilling and Fadel, 2009). 

The development of 21st-century skills is included in the implementation of the independent 

curriculum. In implementing the independent curriculum, the profile of Pancasila students is 

the goal of developing the character of Indonesian students. There are six dimensions 

developed to achieve Pancasila students, one of which is critical reasoning 

(Kemendikbudristek, 2022). 

Problem-solving skills are a sub-element thinking process in analyzing and evaluating 

reasoning in the critical thinking dimension (Diniyyah et al., 2022). Problem-solving skills are 

one of the skills students need to have in the learning process (Sudrajat et al., 2023). In the 

process, students need skills to link their knowledge and experience with cognitive, creative, 

logical, and critical thinking skills to solve problems (Rehman et al., 2024). 

However, in reality, research results show that the problem-solving abilities of biology 
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students in Indonesia are still relatively low. This condition is indicated by the lack of students 

in mastering problem-solving skills during biology learning (Karmana, 2015; Nurmilawati et 

al., 2021; Rahmawati et al., 2022; Susiati et al., 2020). In the research of Nurmilawati et al. 

(2021), it was stated that students' problem-solving skills were still low: only 40%, where 

students still had difficulty implementing plans and evaluating the problem-solving results. 

This statement was also reinforced by the results of other studies, which stated that students' 

problem-solving abilities were still in the poor category, with an average of 48.52 (Rahmawati 

et al., 2022). This low ability is known because students have difficulty understanding, solving, 

and re-examining the process and results of problem-solving.  

In addition, a biology teacher at a senior high school in Purbalingga said that students' 

ability to think at a high level is still lacking. This condition is seen in the ability of students in 

the learning process who are not yet able to think critically, and most students only memorize 

and remember the material. Meanwhile, the ability to solve problems is closely related to 

critical thinking (Cahyono, 2005). Students' ability to solve problems can trigger the 

development of critical thinking skills. The ability to solve problems is also correlated with 

everyday life, which is an ability that students need to have. 

Several factors are suspected to cause students' low ability to solve problems. Susiati et 

al. (2020) stated that the causes of students' low problem-solving skills are the lack of quality 

education, the use of inappropriate learning models, the application of less applicable learning 

models, the lack of training that directs students to think at a high level and creatively to solve 

a problem, and the lack of mastery of teacher pedagogical skills. Meanwhile, various problems 

can be raised to train students' problem-solving skills. 

In education, a branch of science closely related to the lives of all living things, 

including humans, animals, plants, and microorganisms, is biology (Ozan et al., 2024). Various 

problems in the surrounding environment can be linked to biology. Like the COVID-19 

pandemic that has shocked the world, it is one example of biology in the material of viruses. 

Virus material is included in biology science learning at the high school level at the 

10th-grade level. The learning outcomes that must be achieved at the end of learning are that 

students can create solutions to problems based on local, national, or global issues related to 

understanding viruses and their roles. These learning outcomes require students to have 

problem-solving skills. 

RICOSRE is a new variation of the problem-oriented learning model. Its acronym 

indicates the stages of learning: Reading, Identifying the problem, Constructing the solution, 

Solving the problem, Reviewing the problem, and Extending the problem solution. This 

learning model encourages students to think analytically, critically, and creatively and 

improves scientific literacy skills (Zubaidah & Mahanal, 2017). In addition, this study shows 

that this model has the potential to improve students' high-order thinking skills (HOTS). In 

addition, in their research, Haka et al. (2023) stated that the RICOSRE learning model 

positively impacts students' analytical thinking skills and communication skills in class X 

biology material. 

Implementing the RICOSRE learning model can be an alternative solution to improve 

students' problem-solving abilities to achieve learning outcomes in virus material, namely 

creating solutions to problems based on local, national, or global issues related to understanding 

viruses and their roles. The RICOSRE learning model is designed to make students actively 

involved in solving problems, including understanding and identifying problems, finding 

solutions, and finding alternative solutions. In several previous studies, the RICOSRE learning 

model has influenced analytical and creative thinking skills and improved cognitive learning 

outcomes (Haka et al., 2023; Khasanah et al., 2022; Rahmawati et al., 2022; Sumiati et al., 

2018; Zubaidah & Mahanal, 2017). Therefore, this learning model can potentially develop 

problem-solving skills and learning outcomes to overcome biology learning problems, 

especially in virus material. 
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An effort is needed to uncover these problems based on the occurring phenomena. 

Therefore, it is necessary to conduct a study entitled "The Effect of the RICOSRE Learning 

Model on Students' Problem-Solving Skills in Virus Material," which is expected to positively 

impact the biology learning process. Therefore, this study aims to analyze the effect of the 

RICOSRE learning model (Reading, Identifying the problem, Constructing the solution, 

Solving the problem, Reviewing and Extending the problem solving) on students' problem-

solving skills in virus material for class X SMA Negeri 2 Purbalingga. 

 

METHOD 

This type of research is a quasi-experimental study with a pretest-posttest nonequivalent 

control group design (Creswell & Creswell, 2018). The population of this study was all grade 

X students at SMAN 2 Purbalingga. The sample in this study amounted to 72 students, as 

determined by the cluster random sampling technique, consisting of 36 students of class XE as 

the experimental class and 36 students of class XD as the control class. The study was 

conducted for three weeks (6 meetings). The pre-test and post-test were given to determine the 

learning outcomes and problem-solving abilities of the RICOSRE learning model treatment. 

The data collection technique was carried out through tests and non-tests. The test was 

carried out twice, namely the pre-test and post-test, in the form of descriptive questions. The 

pre-test was used to measure students' initial abilities before treatment, while the post-test 

aimed to determine their problem-solving abilities after the treatment was given. The students' 

problem-solving abilities in this study were measured based on five stages of solving and 

indicators adopted and modified from Krulick and Rudnick (Shodiqin et al., 2020). The 

problem-solving indicators used in this study are shown in Table 1. Non-test techniques in the 

form of observations were carried out to observe the suitability and implementation of the 

RICOSRE learning model syntax on virus material. 

 
Table 1. Indicators of problem-solving ability 

No. Indicator Description 

1.  Read and think Understanding information and problems  

2. Explore and plan Able to plan problem-solving 

3. Select a strategy Developing hypotheses and choosing the right strategy 

4. Find an answer Find the right answer. 

5. Reflect and extend Re-examine answers and get alternative solutions. 

 

The research data were analyzed using descriptive and inferential analysis to test the 

research hypothesis. N-gain analysis calculates the difference between the pre-test and post-

test results, which is interpreted as the level of knowledge increase received by students during 

learning. N-Gain ranges from 0 to 1, with a value of 1 indicating maximum knowledge increase. 

The criteria for the N-Gain calculation results to describe the increase in student learning 

outcomes are shown in Table 2. 

 
Table 2. Criteria N-gain 

Value <g> Criterion 

(<g>) ≥ 0.7 High 

0.7 > (<g>) ≥ 0.3 Moderate 

0.3 > (<g>) Low 

(Firmansyah & Subekti, 2023) 

 

Meanwhile, the level of achievement of students' problem-solving abilities on each 

indicator is calculated using the average for each indicator. The problem-solving ability value 

obtained from the calculation is then qualified according to Table 3. 
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Table 3. Categories of students' problem-solving skills 

Installment-War Indicator Category 

85,00 – 100 Excellent 

70,00 – 84,99 Good 

55,00 – 69,99 Enough 

40,00 – 54,99 Less 

0 – 39,99 Very Less 

(Adopted from Mawaddah & Anisah, 2015) 
 

Several assumptions must be met to be tested further through the t-test; the data must 

be normally distributed and homogeneous. The normality test is analyzed using the 

Kolmogorov-Smirnov normality test. The homogeneity test is analyzed using the Levene test. 

If both of these prerequisites are not met, then non-parametric data analysis is used to conduct 

a normality test, homogeneity test, and Mann-Whitney test or U test. 

 

RESULTS AND DISCUSSION 

Results 

The study results obtained data on problem-solving abilities given to both classes 

through pre-test and post-test questions. At the first meeting, each class used as a research 

sample was given pre-test questions as a measuring tool to determine students' initial 

knowledge of the virus material that would be taught, continued by providing material by 

applying different learning models. The RICOSRE learning model was applied in the 

experimental class, while the direct learning model was only applied in the control class. After 

the end of the meeting, both classes will be given the same test in the form of post-test 

questions. Furthermore, the research data were analyzed through descriptive statistical analysis, 

N-Gain tests, and inferential statistics (Table 4). 

 
Table 4. Results of Descriptive Analysis of Students' Problem-Solving Abilities 

Statistics 
Experimental Classes Control Class 

Pretest Posttest Pretest Posttest 

Number of samples 36 36 36 36 

Score Minimum 25 50 25 35 

Maximum Score 100 100 100 100 

Score Range 75 50 75 65 

Average 64,44 88,19 76,39 80,69 

Standard Deviation 20,416 13,156 21,634 17,974 

 

The analysis results in Table 4 show that before the treatment with the RICOSRE 

learning model, the experimental class had a lower average than the control class. After being 

given the treatment, there was an increase in problem-solving ability for both the control class 

with the direct learning model and the experimental class with the application of the RICOSRE 

learning model. The average value of the class with the RICOSRE learning model was better 

than the control class. In the class with the RICOSRE learning model (experimental class), the 

average value increased by 23.75, from the initial average of 64.44 to 88.19. In the class with 

the direct learning model (control class), the average value increased by 4.3, namely from a 

score of 76.39 to 80.69. Furthermore, an analysis was carried out with N-Gain, shown in Table 

5. 

 
Table 5. N-Gain Score Problem-Solving Ability 

Class 
N-Gain Score 

Number of Students Average Category 

Eksperimen 36 0,6859 Moderate 

Control 36 0,0610 Low 

 

The results of the N-gain calculation in Table 5 show that the RICOSRE learning model 
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class has a different score from the control class. Based on the calculation of the difference in 

pre-test scores before the treatment and post-test scores after the treatment was applied, 

applying the RICOSRE learning model increased problem-solving ability by 0.6859, which is 

included in the moderate category, while the control class was only 0.0610 with a low category. 

Thus, it can be concluded that applying the RICOSRE learning model increases problem-

solving ability, which is better than that of the control class. The subsequent analysis 

determines the student's problem-solving ability level, the results of which are shown in Table 

6. 

 
Table 6. Student's Problem-Solving Ability Level 

KPM Indicators 

 

Average Information 

Control Class Experimental 

Classes 

Control Class Experimental 

Classes 

Read and think 85 99 Excellent Excellent 

Explore and plan 89 96 Excellent Excellent 

Select a strategy 74 69 Good Enough 

Find an answer 77 87 Good Excellent 

Reflect and extend 78 90 Good Excellent 

 

The analysis results in Table 6 show that most students who received learning using the 

RICOSRE learning model had high problem-solving abilities. Through applying the RICOSRE 

learning model, four of the five indicators were very good. However, in terms of the ability of 

students to choose problem-solving strategies, the experimental class became an ability that 

still needed to be developed because it was still in the moderate category, which was 5 points 

lower than the control class. Thus, overall, the RICOSRE learning model could hone problem-

solving abilities better than the control class. 

Inferential statistics was analyzed to find out more about the differences in average 

problem-solving abilities in classes using the RICOSRE learning model with the direct 

(conventional) learning model. Before testing the hypothesis with the t-test, a prerequisite test 

was carried out first as a normality test (Table 7) and a homogeneity test (Table 8). 

 
Table 7. Normality Test Results 

 
Class 

Tests of Normality Kolmogorov-Smirnova 

Statistic df Mr. Conclusion 

KPM Pre-test Control ,197 36 ,001 Abnormal 

 Pre-test experiments ,108 36 ,200* Normal 

 Posttest Control ,176 36 ,006 Abnormal 

 Post-test experiments ,204 36 ,001 Abnormal 

 

The normality test of students' problem-solving ability test scores aims to determine 

whether the data is normally distributed or not. The test was carried out using the Kolmogorov–

Smirnov test with a significance level of 5% so that if the significance value is more than 0.05, 

the data is normally distributed. From the results of the analysis in Table 7, a significance value 

of <0.05 was obtained in the pre-test and post-test data of the control class and the post-test in 

the experimental class so that it can be concluded that the data is not normally distributed. At 

the same time, the pre-test in the experimental class has a sig. value of 0.200> 0.05 so that it 

can be concluded that the data is normally distributed. Because the data is not normally 

distributed, the analysis prerequisites are not met. 

 
Table 8. Homogeneity Test Results 

  Test of Homogeneity of Variance 

 Class Levene Statistic df1 df2 Mr. Conclusion 

KPM Pre-test ,276 1 70 ,601 Varians Homogen 

 Posttest 2,886 1 70 ,094 Varians Homogen 
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The homogeneity test determines whether the sample data is included in a 

homogeneous or heterogeneous population characterized by similarities or differences in 

variance between two groups, namely the experimental and control groups. Based on the table, 

the significance value of the pre-test score is 0.601, and the post-test is 0.94, both of which 

obtain a sig value> 0.050. Thus, it can be concluded that the variance of the pre-test and post-

test data on problem-solving ability in the experimental and control classes is the same or 

homogeneous. 

Because the normality test is not met as a prerequisite for the t-test, an alternative 

method is used to test the hypothesis: non-parametric analysis through the Mann-Whitney test 

or U test (Table 9). 

 
Table 9. Mann-Whitney U Test Results 

 KPM 

Mann-Whitney U 476,000 

Wilcoxon W 1142,000 

With -1,966 

Asymp. Sig. (2-tailed) ,049 

 

The analysis of the average differences in both classes in Table 9 shows that the sig 

value (2-tailed) is 0.049 ≤ 0.05, so it can be concluded that H0 is rejected and H1 is accepted. 

This result proves a significant average difference in students' problem-solving abilities 

between classes using the RICOSRE learning model and the control class. From these results, 

it can be interpreted that the achievement of students' problem-solving abilities using the 

RICOSRE learning model is better than that of classes using the direct learning model. Thus, 

the RICOSRE learning model significantly influences students' problem-solving abilities in the 

virus material of class X SMA Negeri 2 Purbalingga. 

 

Discussion  

 This study aims to analyze the effect of the RICOSRE learning model on students' 

problem-solving abilities in virus material. Based on the research that has been done, learning 

activities on virus material and its role are carried out in two different classes, namely class XE 

as the experimental class and class XD as the control class. In the control class, learning takes 

place using a direct learning model, while in the experimental class, the researcher provides 

treatment by implementing the RICOSRE learning model. Overall, learning on virus material 

is carried out in 7 meetings. 

Using the RICOSRE learning model in learning activities provides opportunities for 

students to think more deeply and solve problems through discussion activities. Increasing 

problem-solving abilities are gradually trained through syntax in core learning activities, 

namely reading, identifying the problem, constructing the solution, solving the problem, and 

reviewing and extending the solution, which is carried out repeatedly. Kurniawati et al. (2019) 

mention that problem-solving abilities require habituation to face increasingly complex 

problems in everyday life so that reasoning and knowledge will be honed. In contrast to 

learning in the control class, the teacher carries out most of the learning through lectures and 

group discussion activities that are not problem-oriented. 

Direct involvement of students in learning activities will positively impact students. In 

its application, students in groups share their ideas and thoughts to solve the problems. 

According to Fadhilah (2022), good learning is when students can be directly involved in 

developing concepts known by trying. In this case, students are challenged to be able to try to 

construct their knowledge by taking a role in learning to create solutions to every problem that 

arises. 

The highest ability of all problem-solving skills is in the read and think indicator, which 

is 99% in the class that applies the RICOSRE learning model. This indicator is assessed by 
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students' ability to understand the problems in the discourse presented in the questions. This 

ability cannot be separated from the stages of learning carried out at the beginning of the core 

activities. The core activities of RICOSRE learning on the material of viruses and their roles 

begin with reading activities. Reading activities are carried out so students can recognize and 

understand the problems in the presented discourse. After reading, students write down the 

information obtained using their language. Reading activities involve intelligence abilities with 

thinking processes such as remembering, understanding, distinguishing, comparing, finding, 

and analyzing (Permana, 2019). Through reading activities, students can find and understand 

problems. In reading activities, students can relate their knowledge and experience to the 

problems to be solved (Velayati et al., 2017). 

After students find information and problems, students will then identify the problems 

more deeply at the identifying the problem stage. In the learning process, students actively 

discuss and formulate problems into questions. This condition can be seen from the explore 

and plan indicator, which allows students to explore problems and plan efforts to solve 

problems. Both classes have very good levels, namely 96% of classes using the RICOSRE 

model and 89% in classes using direct learning. 

The difference in the results of problem-solving abilities proves that the RICOSRE 

learning model can significantly improve students' problem-solving abilities, especially in the 

material of viruses and their roles. This condition is because the syntax in RICOSRE learning 

supports students to actively understand problems, identify problems, formulate temporary 

assumptions, develop strategies to solve problems, solve problems with solutions, and find 

alternative answers to recheck the accuracy of the solution. This learning model can make 

students accustomed to recognizing and solving problems related to the learning provided. 

Moreover, the problems are very close to everyday life and the environment. With the concept 

of the virus material being studied, students become more explorative and deepen the problems 

and solutions that can be done. 

Implementing RICOSRE learning impacts students' problem-solving abilities, 

especially in developing problem-solving strategies, finding solutions, reflecting and 

rechecking answers, and looking for other solutions to problems. This change can be seen from 

the increase in the pre-test average categorized as low, namely 61, 58, and 43, respectively. 

After using the RICOSRE learning model with systematic problem-solving stages, the final 

results of the post-test showed that the three indicators increased by 8% in the ability to develop 

problem-solving strategies, 28% in the ability to find problem-solving solutions, and 47% in 

the ability to reflect, recheck answers, and look for alternative solutions to problems. 

In line with the learning outcomes formulated in the independent curriculum, students 

can create solutions to the material on viruses and their roles. Students implement the solutions 

created from the results of learning activities through social media campaigns in cases of 

chickenpox in children, influenza, rabies, prevention of the spread of the COVID-19 virus, the 

transmission of HIV (Human Immunodeficiency Virus), which is increasing in Indonesian 

society, especially among adolescents and adults, and dengue fever which causes death, 

especially in the rainy season. 

The increase in each indicator is inseparable from the problem-oriented learning 

process. This statement is reinforced by research by Kurniawati et al. (2019), which emphasizes 

that the learning and practice process is needed for students to master problem-solving skills. 

In addition, schools have a significant role in helping students improve their high-level thinking 

skills. Through learning activities with the RICOSRE learning model, students will explore a 

problem so that they cannot only find solutions but also provide alternative solutions to solve 

a problem. 

 

CONCLUSION  

Based on the results of the research analysis that has been conducted, it can be 



 

106 

concluded that there is a significant influence of the RICOSRE learning model on problem-

solving skills in the virus material of class X SMA Negeri 2 Purbalingga of 0.049 <0.05 which 

provides an increase of 0.6859 and is categorized as moderate. RICOSRE can improve students' 

problem-solving skills by repeatedly training them through learning activities. The positive 

influence is implemented from the active involvement of students through systematic steps of 

RICOSRE learning, which hone students' problem-solving skills in reading and thinking, 

exploring problems and planning solutions, choosing solution strategies, finding answers, and 

reflecting and developing solutions.  
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